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lectu re^ in English on 
in China by 
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Friedrichsfelde and by Engineer Stiaqper (fnu). The equipment applies to both 
open-pit and underground mining. In the introduction reference is made to 
the fact that VEB Funkwerk Koepenick in East Germany is producing such equipment 
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'd Thua 


Reporter: (^ief ngincer Gorhcra Ihurllnx> . 

^awaia ReytMle-l SeiOLin, 


subject: 


, .B^rlln-?ricdriGh9felde 

Alt-B^iedrichsf elde 

126 


Kltciasie/Miniag AppXt-ffttBeB mkd lastellationa 

Uaiag special Conatrtictioaol Inerts” 


> QtaBtanicilml 'Pftvta mi t(X94ttPSc ^itch devices 

tcof mad mid m • -'‘Uov 

(Rotary trangmlttcra, ?era*ori aystems, ) 

V. ' • ki V > i 

. expoaftlouj^ fc^C! the Bxparts Im ope« digging above 

. , ^ad. iwdaa? graw^d), 


Raport No. 2 t 

. "iiiaotric appliance^ ond ,ai.gjtui^iii,i 2 g inateliattiiona for raining 
< • a,hhv.e,.grouiid'* , , ^ 

((Kta^prn^ Coavey4jag br^fgea,v dredging ^0 r ad other 

. ,. . large jh8a;|li^ Plwita ), , .. . 

(l;*BrticuIerly 'mfimtM ia optM <iifggiiig»}« 

Report »<o« 

"Rew electric aignf?lling Ins tallations for tuider fp?ound 
raining” 

(old and ne-j-frishioued systeMs of signalling installations 

for the i^afta of mines), 

(Particularly for the experts in under ground mining of 
ores, coal, and ootasalum). 
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X., - 

Ladles tear Canradea, 

■ .L/fi^ionaid it a special honour and pleasure to come and 
your country. My technical report on the topic; 

”iJevv electric mining appliances and signallinK iotolletiona 

csaalfitlAg; (i»£ gf tilfiX odoatru^tiojial .p^rta'*i 


Intend to essist you in your efforts aiming at the use of 
modern technics, in special respect to the mining industry, 
in favour of your national economy, e are fisrraly resolved to 
offer you the e-9sistaace of the DftifiS^riitic Republic, 

ilhMiS small antant*; taitM fulfillment of 

your econoati«|idlL;:|llr4Mif«ad mUne paaoafill^ pvtigreaa of your 

■ 1% <iiir taafc'^o 'iafdirat y6ti iii tlid apedf^t' bironch of "mining 
industry" about nev»wfashioaed grAi&'Hilulcat^orf^lna talla tiona . 

The Gernmn iemocratlc Republic ia producing - partially in 
our works "Punkwerk Berlin-sapeniok" .* sttOk.dtM tails tiona. 

* the Conraiercial Section to 

the Bmbaa .’y of the Gex'msn Democratic ftapaCllc will be able 
and readily y#lll"li^ t o go Cil to advise you lit the a pec ia 1 
branch of mining industry ^r^l-cufl^ai^ly in 1‘edpeet to the 

. mf«f ocmntMiloetion tiastsllati«ia. 


Aiid now I be'" to apeak of the technical matters concerned. 

- 1 - 
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' nae 

•. j. :t{ •■, •■ 


vK: 


^3 ever 


-u •>'sr:;r 


bofciv- 


.!! ^ voltage 

of 110 V with 50 oycieo, inlftHeialDtf^afcif^^reaulting from the 
1 f®»WaS 'na<l^§»aP«««ea the rotery 

ff trf 2 ^f 9 ^t||| 9 aicf|| ^iiii#pHtAw«i*h rt*Ul*,fo» lOther voltngea 

«ttrrf«t» 4©o*jHot be lag gcnal- 
tife fg©^©* Iff* tying voltages aaf.^e^ujMIttea thejk 
raliiftl^3(jf.v(fo»kiag even at vo^to^ea yatj-^iag betvveen +10 ^ and 
;■ ?l? .^g- ftjb ■ frequencies 3uh^e<}t, to %riutioijia of +5 

x tranamitter repreaf»1^s^j(t#ll*gh^tlued cons true t- 

r j#rt. andjng the nature^ «e|icc. This la 

, fhy ttjjiuat'v protefifi;.^g«tnat |he entrance of 

t <i«»t a«4jiOi*ture by 6ccoraraodatf^';if' suitable caaing, 

'' nUif I'Wj'g to explain, |^6a;r4he;;^f|(llo*ing dir.- 

l^»S9ltiVe©j th4 details aonie e aciplea 

^>f-4'ppICcsftlhli of the rof#i*y ' 


25X1 


com- 

• ® ,h5>v<p^^ conatruct- 

1 I to 

r question: 

the TTa^^^ ,. .. 4 X,-y - 

“>e remote 

, tnHnE.pfr reoiprooetine ooremeatp, c.^ f»m the opemtion 
, o^, con^TOl levers and switches rea , of 

aiidil vaiye etc, x^'^nl'icXiid nsi.c’. 

turned out 

periods of. pii©j4lteaMj« «nfl manifold in- 
. to i^kto#‘4Sjl;ioh4 construction 

I® reliable w©ric^Tj#X,t^HMirii-* kas become an 

, j engineering 
^ <C?®4 contl{««#Mti«^..frai-t4ilaily fndelayed elec- 

^Ho] t^'n3Jaisfion8-‘d#^i^iar^’¥il6^ i-bati, orders are re- 
quir^d. For some time peat, therefore, the rotary trsamitter 
■ h^P been ^uccyss fully introduced also in mines above - >d 


xXj. ■'■r^ 
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aieohaoical aa4 rotary tmnamittei 

iat of motor-like dealgn, Ita picture can be found in our 
apecial Tha aubatantisl part of this transmitter 

is a atator provided with a three-^haae winding an bearing a 
fllagle ihteae Wotto (jii 'the "bear ® board of 

knife ebatacta tlhe e^ectj^c bpanject^^ thus 

^rthAlfe^eottalij^ pbrm¥i’tl^^^^ qulcic repiohement of the rotary 
fwd aecure a sattefaatory fit# 25X1 

The voltage for the single phase winding is fed througli 

. 1- ' ) ’■ ■" ; ■ " '"■ 'T il' ■'■*1 0*X 0 O’a 

OTUShes and alip rings with ylew to^ the accuracy of 

lAOjJ -^iSi At y ^ ^ ‘ "Ltl' ^ ^ ^ ^ -3 


a 


-x '-i-t -.r 

r*- \ r 'r •! »• r ' /■ < ^' 4 ' } 

.i. . .'■ ^ ^ #: V '. ■' ■ 



-) 


'XV ‘A '■ 

viJ> 

; : I • o 


.•TO' 


1 r.Ccnneptiaarboftr4;^ 

S - Hdtor, cbmpletej 

Jr.* blaring;’-- c;o' 

4, T. ^eg^ring.r ^Ul#4 ; o: 
5 - Ciurrent collector; 

.Ip: 

8 - Rotery tr^namitt 

9 Xoti 

83S#m 


ncx: 

er; 


•,r I-:' j 1; TO ■■■></ 

ahpwp toe individual parts of 

the Miarv" tpanamitter, con- 

• *j ' ' ■ > G V X - V 5 V i . J . G 

aiatjL^ ai^^atsntlally in the 

ateio^ f^|ie^^ith the inae„ i,ec 

complete rotoi 
w|i^h th|j ali^ rings, the ball 

‘hgs fpr toe irotor, the 

■iifycpxurl 


■A lOT 
: + :;;[-iOC 


and toe boazrd 


b’ ■ 

'T Jc: 


— - bearing a _ . . 

khire '"contacts alraultaneour 
ly bearing to® bruahea# The 


.. t ^ 

'J^jbO'^V 


* appTOpriaie bCnnectlon board 

I Ijj'n ■ -iS 




^^apring board) ia separately 
supplied •Jjpgeiher vvlth the 

■ -..V ,.,... f r ■ - ■"■ r -r/ ; ' ’ , i.'’.:'-- fVT G- fi’ ' 

Rdt^ry Tt^namltte^, aaaembled G?dtai*y transmitter, 

" ■ ■'■and '•dlsjtaaitlod,r:l .'■'.'■ vs Cc -■'dX-. i m 

llit '8«ttnr f»*il4if-Marlag *llllidi''ina‘ 4iH%' bearing block 

ars madnidf^'a ■•awdtd* riaiatadf-lljllit" idtdl -lalloy in ordc. 

ta prevdnt'^iny tforfdAlaA to n -'■ 25X1 




■£i'- 

V 


' •■■ r . , .. 

f - 08 riag shl eid ; 

■'f '•- ■ ■'aldtdr^^ordf 

3 - hlaelij. 

4 - Current collector; 

4 -*■ siig^^^riitidf - 

4 f 3tnto*;oor«s r 

7 - Ball bearing; 

8 -atator 

9 - casing with ffange; 
lOf jiddt&oa> through too 

Roto^j Transmit tsf 


liection through the 
Rotery Transmitter 


Vi.' 

v:% 


f*- ,-i r^+'^r 
t. 6 .. I A. 

..^1 ,, 


I -f 


’TelrosOiita fhl section througl" 
ro tory - Irbnsmi tt er , ahov/- 
i4g too indi^fldual ports ia 
%SO«ibfei Condition, The fratn< 
-libirl'^-'BSie 'OfOtor core with its 
fhrlO^fhode - winding. The bear- 
J’liig Whiold ’aM the bearing 
, Iploak* ®lSO accommodating the 
tod bsl4 ^o^rings fdr the 
flnto*;^?drnld0las the casing. 
For reducing the existent ato 
effect the armature core plati 

— 4 — 
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U provided V** til alots^ itlfcma el«6 minimiaiiig 

aettlxig error* 

The rotary trariamittera aro divided iato eigaallins and 
receivti^ oats. Both are of aeme eXec'tidc and mechanical con- 
atruotioo, d^'f erii^ Oiily eat to the else whloh* for the aig- 
nalliag a^t# d^endo on the nupilier of xHaceivera to be oper- 
ated end the ,tor£)ue required by the reoetVer aha ft re- 
apectively* 

The rotery treniwnlttei?© have been *1 ready produced for 
yeers. The preaent prpduotloai oomprlee* emelleat rotary re- 
ceivera of .type 70/80 e«d lergeat rdtaary eignallln." sets of 
type 120/155. ^ese type numbers aimultflneoualy alio- liiAicate 
the alte of the set, the first figure referring to the die- 
aetef , and the second one to the totel, length of the rotnry 
tranaattter; in this vmy the type 70/80, for example, cor- 
reaponda to a diameter of approxiMtely .70 mmi, and to a total 
lefiijth Of about 80 mma* ■ 

The upper part of the picture 
ahowa sections through the 
windings, and that at the out- 
side the three phase windings 
(three-phase winding) staggered 
by 120 degrees, and the inside 
rotor winding (excitation). One 
trax^^itting unit consists of 
hot leas th^ 1 rotary aignal- 
llng and 1 rotary receiving aet. 
The three-phase windings of the 
signalling and the receiving set 
are electrically comiected by 
three conductors. To the single 
phase winding an A .C. -voltage 
of 110 7 and 50 cycles ia appliedl 
By means of the excite tipn winding maipaetic olterneting 
fields are formed inducing in the stator winding an electro- 
motive force (e.m*f.) which, according to the position of the 
rotori Is reaching different values in the three phases of the 
stator, fet if the rotor of thf rotary 3tgnallin,«T set ia n»n- 
ualty or mechanically turned by a certain angle, ia this way 
the dlreetlon of the alternating fields is varied, too. Caused 


1 - Stator (tl^rde-phase 

winding); 

2 — RotCQC (eholtatlon; 

4 - Dt|;nairing aet; 

5 - Receiving aet; 

6 - ^pe;Lyer rpttor 

' (thrned by 30 degrees); 

7 !“ BlreotiiOV) of the alters 

xiatlng field; 

8 - Rotor; 9 - 3 tat or; 

10- Toltage run In the 
three-phene winding; , 

11- Rotary Transmitter. 
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.1 x- Ste9jkJiesa« 

2 - Rotary Tranomitter - 

Torquo , Chars c t eid s tic ; 

3 - Degrees, 


by the result lag electromotive force an equalizing current 
will flow making the rotor of the rotary receiver follow the 
tiirn* 2Sie equalising eiirrenta are flowing until the rotor of 
the receiver ia ah^ftieted to 1fee direction of the raegnetlc flu* 
tr^insmitted tty the oignhUlng set, i.ev to the position of 
the latter^ and, ‘in this way, the rotor of the receiver is 
stopped in the same angulferi^slti oh a a that of the rotor of 
the signalling set. Prom the lower paW’ of the picture you may 
gather the aine»elt«ped voltage run lir the three phase windings 
staggered by 120 degreeis* In d spend enOe bn the rotor angle. 

Ihe maximum phase vdl ta ge arrroukts to 110 vol t a , 25X1 

figure ITO. 4 The flowing equalizing currents 

caui^e a torque at the rotor, re 
presenting a function of th 
deflecti^^n angle x. The torque 
is proportioual to the sine of 
the deflection angle £fo that 
th% torque charptcterls tic, plot 
ted above the deflection angle, 
la of slnoidal shape. The steep 
joeas S rasttlts I'rom the proport 
ion All In order to attain 

upon ana 11 deflection, an ut- 
most toV^li and, in this way, 
a satiefecliory adjustment a ver 
eVeep aacjendence of the charset 
eristic aheuld be aimed at. 

The Connection of the roVary ti^nsnd tiers is indicated in 
the wiring diagrama Hated in our prospectus. The upper part 
of the representation shows the principal wiring diagram, the 
middle the connections as used in the circuit diagrams, and 
the lower part illustrates qperation schemes. The rotary 
transmitters are represented by Circles with hatched signallin 
sets. The triangle to be seen yfithln the circle denotes the 
indicator. The connection pf additional, receivers depends on 
the size of the signalling sei. ‘ To the signalling set of type 
90/145, for instance, five receivers may be connected, thus 
permitting simultaneous Indicationa of measured values at dif- 
ferent and locally separated places. 


Torq ue Characteristic 
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to i^e proggec tua • 

ere given tW# 'Samples Sonccraiag the installation of 
fftaeo aa used in'^Otftf'ol sdirice^ In plain 'inatallotiona 
with one reoelvei* only the excltaiioa voltage line is provided 
with fttsea. harger^end gpeelel installafii^a,' however, can 
have fuses, in ^d^'tlOh, elao l^or the three phases of the In- 
dividual rec6lv^r3, t^ueh fu^^^^^^ are required, for instance, if 
the failure the \9h0le iaa4allatioh upon one receiver fail- 


lz« in to he prevented so as to satisfactory work 

of the remaining sets. The feed volt/ gp ig not to be taken 
imciedietely from the netwoi^c bui only through an isolating 
transformer or an othet suUishla troheformer with galvanically 
aeparated^ windings. J ; . 

ji - After the construction end oper— 


1 - Rotary signalling aet|r 

2 - Rotary receiving set; 

3 - Position Indication of 

a Valve. 


. j of the rotary tranaraitter 

l»v« been explained in short 
words I beg to show you now some 
e.amplea of its manifold applic- 
ation, firstly the position in- 


dication of e valve as used e.g. 
In long distance gas or water 
lines. XJi such case the rotary 
t^nsmitter Is mechanically con- 
i nectedM# through a gear wheel, to 

♦ tho handwheel of the valve. The 

l?9altion^Indication of a ratio betwegn h^^ndwheel agd sig- 

_ nailing set should be practically 

selected so as to the full .Operation of the valve corresponding 
to a deflection of the slgnalllxig set hy about 180 degrees, 

F^r symbolizing the indication at the rec.elver the normal 
pointer may be repditoed by a clroular. disk with one black and 
one red c^r ^^ite half. If half of thp receiver dial 

is correspondingly covered the ooled valve will make visible 
the black, part of 'Qie disk only* As soon ae the valve is opened 
the motion of the rotary signalling set by an angle correspond- 
ing to the e.vent of the opening if the valve is transmitted to 
the reepivar*. deflection a coloured (red or white) 

aeotorr will become vlstbi^ on the reeeiV'er dial size of which 
eyttbkl ires' the dxtent of the= opening iif the valve, in this way 
the remote IndlOetion of valve positions ^n control stands 

•f - ^ 
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etc, can be effectedl^ v*hea uaing copp>e» G<>nductor8 with a 

■ ' ? " ' ' 

ta sectional area, of w 1*5 out ■ the eigasls given by a rotary 
traaamitter directly eonneoted to the reoelver can be trana- 
raitted up to a diataiwe of 1500 The aoouracy of indication 
ia +1,5 ^gular degreea, thia .fl^re being the mean value 
baaing on a lo^ yeara eQE\*je,,, , . 

The uae of a new rotary tlKinaaltter, .however, entails a 
higher aecuracy of l^dlcatiOh eiepunti^g .to about +1 degree. 




C- 




AKothei* 'exekple of application 
we nay 3t*teei0^1ae when Gon3id25xii 
th® rope- bRlbaoe with remote In- 
dloetlcrttt ^e«nQ of a rotary 
th®iwmitt*iS lifting o load 

the* ^ene1Mllh<..of the rope remo 3 

the rack frQm its rest and ncutr 

- Jt ■ 


1 - Oigealling aeti : , 

2 - Receiver and 

adding device; 

3 - Rope Balance with Remote 

Indication through 

RotfM^ Ibraaamlttet’S, ‘ pdaltidh;" through a gear v/hecl 

the rack operates the signalling 
set and it^na it round by an 
. angle corresponding to the load. 

The necessary counter torque is 
achieved by a measuring spring. 
The synchronized receiver ia ' 
turned by 'the same angle, thus operating the connected adding 
deviee* In this way the -lifted weight is imrnediately meeatired, 
Indlentedi end simultaneously added. 


Rope Balfuce with Remote 
Indication throu^^ 
S2]l^53L_?5*5l5l 


Figure H6i7 


-) 


1 -p Prejedtor lamp; 

2 - Condenser; 

3 - Itexts ; 

4 - Dial plate; Ji 

5 - Screen* J_, 

6 * Rotary receiira^ 

7 - ftfom iflignalllng aeti 

8 - Frame Repetition Device,,. 

CoAirdlled lay a Rotary 


Frame Repetition Device* 
Cdhtrollea by a Rotary 




The frame repetition device 25X1 
shown by this picture ia alrec dy 
practically used for the signal 
odlumn as developed and produced 

- ; t . r ' r - .r‘ 

in the people's own factory 
"Fiuficv^erk Berlin-xapenick", The 
^al^t of the rotary receiver 
hears a dial plate provided, in 
bur case, With numerals. Using a 
pi^jec'^br lamp and a condenser 
the numbraf in question ia pro- 
lecthb; on the 

noreen* Ifj prnntical, the numer- 
als of the dial plate may be re- 


placed by letters or other symbols. 
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The 3<MfetiJi*4-i.re- 

— — quires a given order to be con- 

*i( TirfeM irecfelvlng piece* 

; 1 •* reoeifft receiver; For tfttob fuappaa* the schematically 

•l-'i iHsttilling Mii equipment 

'v4;*f* fl» 4 ta»'y jp«ceip'|(f signal- with reftnlptlag der ice may be 

5 *feMl?l?'* :J„,E trenamleelon 

I ifc r-v ttotbry jreotjirtlig: j 4d j^err and: fore confirming their 

; ? tiMiaaraiaaioAcof Orddra aij^lling and re- 

used* /hen od- 

c ' .. ■ l io-Tf order lever, which is 

. - -ia:! .1: ^^qha|T.^^ 9 {jj!l,l^^ CO^ected with a ro- 

■ r or. ;‘t ' tar^ eivnallihg set, to a certain 

“ ‘frahsmiseion b#^ o‘Mer6 transmitted 

with' atceipt 4Sb‘’r8tftry ir^Beiver, and indic- 

. atediPneq dial* 2he receipt is 
aenfiriijed tha rtooipl. Idvari nbaiag also mechanic- 

ally laonaaetedai^h a vataryoaicaa|ling aatyoto tiie given 
. ardfr^ '^thiui bringing the pa^nltaa of both the -ordering and 
the receivling -devlee into eoiaeidenoe «gaitt*/^e receiving set 
,ie provided* in. addition^/ with, a<^«ontactr device closing, when 
a now order is given, a a Ignall^jjig circuit operating e horn 
or g bell* In this way the change of orders la indicated both 
. 9Pt4p^l|,y, and sndihly* By mtenai of idte audible signalling de- 
. ylpe under working con- 

,^ition«, Qaoentialiy cpnt^^But^u^ increased work- 

ing safely Jhe 9 rder tr^jptni^flgi^eqj^ypient scheme of which 
ig shoi/m in this picture is already in use withixx the rotary 
traaa^iitt^r shaft signalling inatallotiona f o • mines, and has 
lurned.oni extrap^pdinarily well, hea used for rubbish coa- 
yeyi^ bridges* this equipment serves for the communication 
betv/een the drivers' stands on the dredging and the dump side* 
Apart .frgi? this, the eqttlpottit JW used for 

yesrs past in ships ,«nd,. large power plants. 
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. .‘i-i X: 




Ali* Meaauifiiig Sdiilpment 


Vt: 


\' r 




-lU: 


AnotlilBpf/aj^JilljB^ of rotary 
transmitter ig its use for an air 
pressure recorder. 3y the eir pres- 
3WI^4 ttttlJQ^ ^ the dishes of the 
letter are turned 

h^ea- proprtional to the pres 

4 - aetj 'WiPtSi SP*®'* the nlr. 

c ROtaryielgnalltingieet; ®l«i»«puiredvt®oiimt«r torque is ef- 

‘f - Rdc6§^el'sf foct4d b|rx»jiai»iattrlng springs* The 

8 - Air\ !jl0a8uiiLAgn ■ dag^lj? transferi’ed, throt 

a reducing gear, to o rotary trana- 
mitter with connected indication 
receivers and recorders respective- 
• lyicAs tOtthe 'lBdicatf^r of th^ gjef of . , the vane turn- 

jrovwd aog giving tg the' vatyin^i dlrtotlondlof the wind. The 
dhan^ihit poaittoni of-thevattea^-'nlsd transfer red to a rot- 
' Aiy BigttKillRg •et'-aatfi la thta nay^ indtditod by the connect- 
ed rweloei^ or registered reoordertiflie air measuring 

^edttipidiflt l« pretOAtaafttly adod-^s• eeftty^tdohnical installa- 
tiea for large eeiMipera auoli'se’robliieh eonrejring bridges, 
loffding-h^idgee, -Htting deeo^niiLehiiiee^veMbiei, etc. 25X1 

jdf riglstering ^hb measured value: 
in^thiicdbd fof tfie speed 6^ air, 
4'^Hta^ transMlttfer recorder of 
thi^ ihbifJn type lb dsed* Baaing on 
tfib angfcltbr 'deflection of the rot- 
r^dOelrfer; end through a gea 
wheel bnd a reek the recording 

i' Cai^lege is mCVed in linear direct- 

idii. ^he engraved into 

whied"pt’pef , aftd fdr this reason 
any Special atfehdknce, ae general! 
5Sfe5e2lESS?!!lt*S?S!Soraer rb^-iis recordero, be 

omitted. Apart ffoft this the i^aj^ld paper rieording method 
offers the considerable advantage of permitting the recording 
of the measured value a, without special heating of the device, 
down to a temperature of about - 20®C. The conveyance of the 
paper atrip with a speed of 60 tnma/hr is effected by a clock- 
work. 



piftura”''io.l6 " 

"'X.’V'IO 'XC. 




t - ROtal^' t^naniil^er; 

i - ‘waked ^per aIMp; 

3 - Ti^nsmlttbr 

.^:.r Red order' ^ ■ a ; 
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25X1 


'•) 


1, 7; VS^., t fer ; 

2, - ,.pB per , pf 

2 t; iiotaw^TraiMiattter 

■ ildcOTOia^ Device ' 


1 






shoiifii'Anotfii»i#otnry tinih^niitter ^5X1 
recording device aa used in acta 
Tot ¥icSi^lni^^ the direction of the 
Win(|« l^e ,i^a turning nllround 

device muat be 

3f^^,W*eO:^o4%iag 30. Tlic recording 
c<M*4»ts-^f 6 recording arms 
arrange^' .ih Wfltglca of 60 degrees 
round b turning disk which is driver 
by the rotary receiver through a 
stepping do’.TO gear of ratio 1 ; 6. 

In this way en entire revolution 
•f ths (tjfO'lfllfii^-'ltranainltter will cause 
a ~6<f 


, ftoCteury ®PfinpBniitSiter . 

device ‘OblfrespcTadii^ ^ a* cll^ the wind from the 

ti«rdfh trough ttdtfth 'rVja -^at 'to’ north. 

Alan ;ltt Idiiat outJd' the recorded on a 

rtnxvit pfeiwr* 


':X 



ligure lib .12 




• -T .rj: : 

-. -f :'.:.V; 


It 




') 


1 -> u 6 t of the ,v^nA;j ,, 

dsgreca; ’ 

2 - ileleted to' the'"’ 

■ ■ .Ibneii^ainfel^^ 
.bridgp,r,,, 

'J ■ ■vi*’;':' ^ j"., ’ ■'.-Xfi' ^XO 


Dial 'ior' Indication of 

■" ¥T thfe ’ *!««- 


liie use of the wind aesGurlng 
equipment, predominantly for rubbish 

: ■ A » ■ ■. ■* ':. j, i,., 

ooiaveyiilg bridges nud diiatlar large 
acra^era has beep already mentioned, 
ducli rubbish c onyea ing bridges ore 
ooaatruc tiona^ running, by means of 
a^eciel trovellin^ gears, on roil- 
rbr a tracks.* The direction of the 
hridge, therefore, is not variable. 

i ::X1. 'T(' ■ :'■ ■ 'X.L^ 

As to the working bridge, hov/ever, 
it is not important to measure the 
set bf the wind in relation to the 
geogrophic direction but in respect 
to that of the lon| 5 itudinal axis of 
the bridge. The difil of the Indlc- 


25X1 


aei of wind has been rl 

' ■ ki > i 


e^lgned, in accordance to 


atbr of' 1 

\t^i3 ‘'requirement., showing, as e symb'olVVhe lattice structure 
of the bridge, The set of the wind,' related to the longitudinal 
axis of the bridge, is indicated' by the ponition of the pointer 
corr 03 ponding to that' of the 'vane, tn this way the angle under 
which the wind is* acting' oh the bridge boas true tion can be 
readily' seen. 
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In the ac<j«r8ey of in- 

-T dication prevailing between rotary 

r) ai^mXX%Ag receiving acts and 

1 - Asoumoy .f. indication “bout 1,5 degroeo la 

with-,rotsr/; In^na- not adxficient or the reading ac- 
curacy not ftaiv Durable enough the 
3-f^Cl'3f rCfe^^'' tranaraiaaion as ahowi 
in this picture aiay be applied. Ac- 
cording to this principle the left 
rotary tr'-namitter is signalling 
the fine values, the middle one th( 
+ medium figures, and the right one 

>-fold Rotas^ Trans- ^ example the 

;nisaion;;>- . uid levels in ''on- 

. toinerot iH^jiimirS^elected* The 


raittcra including anc 
CrToi^ of '1,8 (fegreeai 

2 - 3*^old Rotufy Trana- 
miasioja - ^ , 
jrincipsl Example. 


mAter iof the rope yiliocye in thiis lifeiRensioned to one 

turn (rovolution) of the rope ^nieeve pcrroa ponding to 0.1 mm 
difference in elevation. WhcA: iNw level cflwtngea the rope con- 
nected with the f^oat makes the, ^ope ahepye - and ^^!nu]L’toja|,eou£ 
ly alao the fine value transral'I^er - fiSm the c^reapo^tlinf 
angle. This turn is transferred by a gear - in our case of s 
atepping Cown ratioiC of 1 : 10 - to the medium and coarae 
value transmitter. According -^o the saatood" t^ranamiao ion errw 
of i.8 degjreea the indication accuracy on coarse value 
receiver la 5 cma, that on theriteftittttrV^^ receiver 5 mns, ni 
that on the fine value receitrCr ««. Vbu may gather from 
this example that by raeoaa of multiple rotary tranamlaaior 
the accuracy of Indication can be generally and oonaider? bly 
increased. 

in the examples of application mentioned up to now the 
signalling, and the receiving rotary tranamittera were used foi 

■ 'N " 

the electric trensraiaaion of pp^ler values. But it ia poaoibl 
too, to effect electric wr «»btr«,«tlona of angular 

values by means of rotary trenail tterp. A a to wiring and con- 
necHona. please aee our proa pectus, for adding, reap, aub- 
tractiixg electrically trpn3rai\^ted values bpaides the alrenUy 
known aigpailing, and receiving, rotary^ tranamittera additional 
so-callpd differential rotary tr^naoltters are used. These aei 
are aubstentially of same, mechanioal normal 

rotary tranaralttera. The rotor of the differential rotary traj 


25X1 
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I 25X1 

I raittaJ?^. >esrs a thrce-^jpljaae w4ft<iiag, Th^ uppwp part 

of tha .plQtuy© olwva the principle of a differential coanect- 
ioa», Ihe tlyrea-^pj^e rotor winding, -reap, stator wiiiding of 25X' 
“Uje difforential,rjeceiver is o<wii«90ted with the three-phase 
, stator \?indtlng of a normal rotary t«*namltter, hen forming 
the diffei'ence .tha connection of the rotary transmitters is 
coi^cldeht in phases. ®he foirmption of the difference results 
from tha -fuoctlo^ a - b» Xf '-Ihs signalling tMnamitters -Ha" 


sad "h" ape in same position the dlffeitonce will be equal to 
z^o* fet as floon as the sl'grtalHug set "b” is removed from 
its neutral position yh an angle of lot us say 50 degrees the 
rotor- pf the dlff^entlBl rec slyer will turn by the some angle* 
If, apart from the signaUlnia »«t -b- is turned in the 

same direotlpn- by 30 degrees this valtie will be subtracted and 
the remaining balance of 20 degrees Indicated on the differ- 
ential r eceiy op* Idd it Iona, on- 'Oila'tnary, are effected by 
exchanging the phases jc and z on the receiving and the signal- 
ling ^et respectively* In the event of a deflection of the 
signalling sat Xaf- by let us say 30 degrees, j*he rotor of the 
diffsrential receiver will follewr this motion by the some 
angle* If now the signalling set -b- is turned - in the same 


direction of rotation - by 60 degrees this value will be added 


and the total of 9,0 degrees indicated on the differential 
receiver. , 


Ihe differential receiver my be alsOf Used, in connection 
with .only one signalling set,, as normal Indiceting receiver, 
and the tv by- opj^ecti^ the three j^iaaee of the rotor with that 
of the stator in parallel* Upon thi-O connectlpn the rotor of 
the rceiver is turned, by the double value of the deflection of 
the signalling set, i*e« the deflection of the signalling set 
by 40 degrees will make, the receiver, deflect by 80 degrees* 
!l!his connection is suitable for cases where itris desirable 
to obtain - without the uae of additional gearings - larger 
indication xanges from but little moving .signmlling sets* 


Figure NC«i 4 


iSie prevailing eppllcation of the 
(-| j ftiffereutiel rotety transmitter is 

Its use for the Indication of dif- 
ferehces between positions* The 
plctttfe si«lwa » lOBding bridge equipped with* remote indication 
of the loading depth and the Inclined position of the bridge* 


-) 
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Figure No, 14 




-) 


1 - Xncllaed position 

receiver j 

(dtfierentlal rec. ); 

2 - DouHe loading depth 

atgnall trig set 
a) fine, b) ooars^t 

3 - Loading depth jracalver 

a) coarse, b) fine; 

4 - Track; signalling seta; 

5 - Remoie Loading l)epth 

and Inc lined Pos ittoh 
Indication* 

Remote^ 

Iioadixag Depth and 
Inclined Position 


The Installation Indicating in- 
clined positions of the bridge in- 
cludes tWo track signalling sets 
and one differential receiver vjhicl: 
is located in the driver's cab* Th< 
installation setnres for indicating 
and limiting inclined positions re- 
sulting from not synchronously run- 
ning ■Ravelling gears or from the 
slip of the driving wheels* The 
■track signSlllng sets are turned - 
■through a chain drive operated by 
on© special measuring v/heel each 
running on tiie rail - by an ang’s 
which la propbrtlOiinl to the v/ay 
pu't back* in order to prevent any 


slip of th© meaaartng wheels in the ©rent of coarse Weather 
they are sufficiently pressed to th© track rails* If there arc 
flue t^i© tions in the synchronism of the tra-velling gears the 
resulting electric vOlues ere transferred to the differential 
rotary transmitter Installed ih the driver's cab. The rotor 
deflebta aOOOrding to the diffOrenoe ol^ the measured values, 
thus iridicatli^ on a dial the Inciined poaiiion of the bridge. 


Adjustable contact dogs fitted on the' different Is 1 receiver 
BcttiBte,in the event of a certain extent of inclined position 
being exceeded, corx^sponding sets of sjjring contacts releas- 
ing an auiihle signal, reap. interrUp "ting the voltage sup? 
to the tra-velling gears* The contact dogs and the spring con- 
tacts can be designed, furthermore, so as to permit to dis- 
connect, ih case of inclined posl^tlon of the bridge, the 
driving mo^tor of the outrunnilig •kravelllng gear. In this way 
the motor Of the lagging -tra-velling gear is going on working 
and makes it come up with the Other one* In ’this moment the 
disconnected motor is autotoatioally switched on again, and bol 
travelling gears are uniformly driven in* This contact con- 
trol effect© a oontinuou© woartc of/ the bridge since in the 
event of an Inclined position always only hue driving motor 
Is switched off end, in this way, any standstill of the bridge 
obviated, Fwt industrial purposes thle kind of connection has 
besn alrsady euecesafully need* tee* 

25X1 
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P»r tlje r* 9 irea«iited loading 4«pth remote indication • 


25X1 


double rotaiy traaoaiaelon baa been adleoted -with the rope 


running over e soneuring roller'ereohanloally connected with 
.the fine value trenofliitter. Between the fine end the conrae 
value tranataitter a euitable gear fpr otepplng down the apeed 
ia inatalled, fhe appropriate receiving aeta are also accom- 
modated in the driver's aeb« permitting tdie orane driver to 
recognize continuously the poaition Of the load hook at any 
time* This indication is of a peoial importance in caaea where 


the sight 'Of the Qrana driver ia ohs true ted* J\lso for lifting 
and transporting large and bulky .wort«pleo«a, e.g* by two 
cranes Inollned position of wdiioh oust not exceed rather 
narrow limits,^ this Installation has become an indlspenalble 
equipment. a^diti<vinl uae of a differential receiver with 
contact oontTOfyinoidental differences between the load hooka 
of the own and the other crane* simultaneously also controlling 
th« driving motors acQOisdliig to mentioned manner* 

In this connectioii also the transmission of power by means 25X1 
of rotary .trpnsmitters should be pointed out* Our smallest 
rotary trenawit ter of type 70/BGh permits a maximum torque of 
90 oms/g* and pm largest type 120/155 such of ©bout 1000 omg. 


thermal reasons higher loads are not admissible, hen 
transmitting power, however* an attgle-ooineident position 
between the xwtery aignall ng iPnd receiving sets is not longer 
- warranted;, due to the load of the rooeiver* The receiver. 


therefore, will lag against; the signalling set by about 10 


degrees* In cases where the output is not sufficient or the 
indication too ooerae motesrs ere predominantly used as adjust- 
ing and pqme-up-moters respectively* As to this please refer 


to our specici prospeotus* 


The shown motor ie an indue tioiilnoter woricing according to 
the Ferrari-ayatem, end that a eingXe phase A*C. motor without 
slip rings end without colleetcrs* The excitation and the 
control windings ere laaerted staggered by 90 degrees. The 
rotaiy field is produced by e phase eepacitor connected in 
ths excitation or control circuit. The speed increases nearly 
linearly with the the control voltage of the motor which fact 
ia of a pepiel importance for control engineering* The motor 
consists of 8 thinrwalled. Shaped aluminium globe poor in 
inertia* due to this low moment of inertia the reversal from 
clockwise to anti-elockwsle run at a speed of about 2500 rpm 
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j 

I can be maxtaged* without difficulties, v/ildiin a quarter of a 
aeoozid iu wdiioh time tho full speed is reached again* The 
motor, moreover, my run under high voltage and speed against 
a stop and remain therU 'without being damaged* The torque 
produced by the rotor i^ube may be dlsdharged through a suit- 
able stepping down gear* This gear IS immediately attached to 
the motor; in ISiis way both parte are united to one construct- 

^ ional unit* 25X1 

The Perraris mot<»?3 are piDdiwed in v»3?lous sizes, and 

for sKilna voltages of 110 V, 50 cycles »nd 1T0 V, 500 cycles 

. . reapeotively* 

The advantages the Terrarls i»o1;or Offers have made him 
an iadlspeaslblo TOnOtructlonal p*srt for the comraunioation 
and control engineering* 

Besides the rotary transmitters eapeblolly in signal in- 
stallations for mining shafts also rele/a of different types 
are used* so-Hmlled round relay is used as in- 

termediate relay particularly for signal and control equlpracnl 
Lt is produced for A*C* and for D*C. The th3?ee change-over 
contacts ere xhted for a oontLnubus current of 5 A, and suit- 
able to a high switch frequency* The number of admissible 
switchings ranges at about 10 mill ions ebhnaetions v/lth about 
2000 ooanectlona per hour* The relay may be mounted in any 
position, and it la of utmost shockproofnees* Therefore it 
is also preferred for the use in mining plants where it has 
turned out very well in respect to i^ts working reliability* 
Another used relay is the robuet flat relay* Its advan' 'e 
against the above mentioned relay is its capability of being 
equipped wl'tti 6 ooataet springs UhlOh, In dependence on re- 
quirement, may work as working, rest or ehange over contacts* 
The contacts ere also rated for a eontinuous current of 5 A* 
-The relay la of very atsblet eonstmetion and docs not fail in 
its work even under working Oonditloa^ subject to heavy ahockt 
It is meeting with out any dlffloulttes any dematid required ii 
the mining industry* 25X1 

Ify report’ intended to communicate to you a summarizing 

auivey concerning the construction, operation, and manifold 

application of the rotary transmitter* 

Although the examphs mentioned represent but a small secti( 
of the extensive range of application bf the rotary tranamitt< 
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J they will give you on idea of the nuraerouo problemu which con 
be solved by means of the rotary trauamitter# 

Although the rotax’y transnrittcr, na already mentioned, is 
a cofiatructional part Icnovm for decades of years post it ha's 
benn used for tlic industry to a but atr;all extent up to nov/, 
and that probably for reasons of its qualitieo and nifinyslded 
applications not being sufficiently populnrized in luduatrial 
circles, 

I intended, therefore, to drew your attention by my report 
to this proved construe tional part of communication tcclinlcsj 
-end I hops that njy arguments will contribute to and promote 
the use of the rotary treasmitter to a larger extent than 
UP to aov/. 
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as ■:s as rs as a: • -.s : , . . -r c; z: a# ^ . _r ^ '■*r*J* » rs ^ « stwn =: ^s st ss as as .as =: s: x: 

. . . 


2* a’rsn.^al^aiaw ord€iz?B, find tayeiwmitMag 

ina tallfttlbna 

3,1 Order aigaalllAE renji recciviuf, aets 
3«2 ^iigle poaition aignalllAA and receiving oeta 
'3*3 Bridge exteaalon aigaailing and receiving aeta 

3*4 'iad cieaaurlug^ installation 

3.5 inclination, meap ur lag tnatal lotion 
4, Pinal resark'a 
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jadies and Gentleaen, . 

The report on ’’Hew electric appliances and transmitting 
ins tallations for mining above grotind" intends to give you 
on ides of the remote trensmiasion and safety devices used 
partiftnlerly for cubbish oenveyiag bridges and dredging 
meohiaea respectively. 

opccia L difficulties concerning the sufficient electric 
and ccbuitruetie^l design of miaiitg dovic es arc offered 
by the roii|(h The acting dust, changing 

weather in the open Bir:r'‘^pours as well as aggressive v/nter 
require especially strongly and tightly constructed devices 
according to the VDB-rules, (Verein heutscher i’lektrotcchnikej 

In order to secure a continuouo-ly larwtng and, first of all 
econottiical mining work according to latest technical know? Igc 
and experiences the conKnunicat46nr‘anfi signal installations 
ai?© infogiyfessiv^y improved, re«^ i)«rxected as to their de- 
velopment. The devices are not only to increase the safety 
and diligence of -^he miners but also., ne a final result 
achieved by the accelerated run of .'oi'i:, to entail n consider* 
able Increhso of productivity. 

The devices are applicable not, only in the mining industry 
but also In rolling plants, in the engineering industry, in 
the traffic etc, 

iodern com .lunication engineering v/ith its manifold applic- 
ation ofiera novmdays ideal means for adjusting most differeni 
.vorkuig procoaafjs to each other in favour of an accelerated 
ruii of work on one hand, and for obtaining an utmost v/orki ^ 
safety on the other hand. The use of all communication plants 
aims at the retrenchraesat of idle iruns and, in this way, at an 
increeaed utilization of the hnulixig means participating in 
the winning and conveyiiig work as well as simultaneously at 
0 systematically increased working safety and reliability 
of axiy ueclianical equiprnent used, 

xlvery./horo in the industry a continuoxis end undcleyed as 
v.'eil aa clear remote iadioation of certain values, orders 
or signals is required, resp, technical control and trensrait- 
tiag means ere used, as everybody knows, simple, robust specif 
constructional parts and electric switch devices of the com- 
munication technics may be employed In the appliances or 
signalling installations, thus warranting their utmost workini 
reliability. 
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Prtoi* to lifting the devices sad trenamittiug instaXlationa 
in queetitMT X beg to make some general remarks upon the haul- 
age technios* 

1. Generfl 

/e to tiie haul lag work th ore was' the problem to replace the 
heavy physical v/prk hy meohenicel devices, i,e, by machines 
doing it, She quick promnlsption Gad; injjealoue utilisation of 
electric on^neoring has permitted a broad mechenization* 
t'ispeciclly the eleotrio machine iq capable of concentre ting 
large quantities of energy at spatially limited places, i?eap, 
of repeatiijg the same operation for moving heB\»y masses and 
loedo nearly tnf Initively often without any fatigue. 3uch work 
nowodpya is not longer expected to be done by men. 

In the. line of winning engirs'crlng such an eucample la 
given by the aorvice of largo ivinr:ing devices - the rubbish 
conveying br^-dge and tlic dredging rrrehino respectively - 
cmchanising the work to such an extent that, on the contrary 
. to former working methods, only a fr'setion and insignificent 
percentage of labours are required v7ho have been set free for 
new taeka and work, 

Prom the hiatorlcal point of view the use of the rubbish 
oonveying bridgea is still rather nev/. The first equipment 
of this kind running on rails hen been put to service in 
(Jermany in 15^24 for winrilng of lignite above ground, l.e. for 
removing the facing layers consisting of sand, clay, and other 
matters. The initially met problems sad difficulties have '^aen 
sunaounted already after a short tlma, and that 5.n a quite 
satis factory manner. 

iflgure No.1 shows a two-sectioned 
rubbish conveying bridge. The 
dredging part - to be seen on the 
left side of the picture - may be 
displaced against the putting down 
part (on the right aide of the 
picture) in longitudinal direction. 
Every rubbish conveying bridge con-> 
slats in principle of one main 
Plgi,1 - Rubbish Conveying bridge with 2 railroad tracks and 
«OFae secoadary bridges as well as 

- 4 - 


Sanitized Copy Approved for Release 2010/03/18 : CIA-RDP80T00246A031 9001 10001-5 



Sanitized Copy Approved for Release 2010/03/18 : CIA-RDP80T00246A031 9001 10001-5 

- 4 - ' 


25X1 


track laying bridge. The delivering coaveyorc of the clredgera 
are connected with the taBla bridge, A coord lag to the working 
conditiona the conn true tionel deaign may be different. On the 
left aide of the picture one oc roper and 2 ditohera removing 
the rubbiah are ahown. The rubbish is tranaported, by means 
of belt obiiveyors, ovOi? the main bridge, and put down on the 
dump situated on the right aide. In the middle we aee the 
bore li^ite with the travolline track laid upon it. The span 
of thd %ravelllng gears of a rubbiah conveying bridge. differs, 
according to the geological conditions in fiwstion, and range) 
between 80 and 200 las. The travelling speed of e rubbiah cem- 
veylng bridge amounts to about 6 nw/p.m. In denendence on the 
working requirements several sorapers end ditchora may be 
adjoined to one rubM.sh eonveyittg bridge. 

Figure Ho. 2 ahows a compound 
dredging maohine. On one aide, in 
front to the left, a ditoher, and 
in front to the right e alevTing 
soraper are arranged. The dredger 
runs on rails. In connection with 
th-j rubbiah oonveaing bridge pre- 
ferably slewing dredgers are used. 
These mechinea, rurmlng partially 
on oaterpillars or also on rails, 
lead ISie dredged ma terial through 
a feeding belt to the i*ubbiah« con- 
veying bridge. Up to now there are 
different designs and construotlohs of dredging machines in 
accordance to the working retjuirenients. Efforts are made, 
however, *to develop a so-called standard design meeting pos- 
sibly all worlclng requirements in connection with the rubbish 
o onv ey i ng br id ge , 


i\p.^2 - Dre dg ing ITeehlne 


2 • T ransmission of Or ders and Transmitting Tnatallationa 

After having aurmounted different obstacles and prejudices 
t e rubbish conveying bridges hove become the main equipment 
for transporting the rubbiah in the ruiddlc Germon lignite win 
ning industry above groiind. hot unjustly the consequences of 
e heavier accident were feared such a heav^ steel constructio 
rtinning on numerous wheels in pfiffallel and perpendicularly to 
the open mine might be subject to, ih'om the very beginning, 

- 5 - 


Sanitized Copy Approved for Release 2010/03/18 : CIA-RDP80T00246A031 9001 10001-5 



25X1 


Sanitized Copy Approved for Release 2010/03/18 : CIA-RDP80T00246A031 9001 10001-5 

'' - 5 - ' 


h^a 'beSii conaiderfed nedcaaary to provide all 
• IrnttglMU ' tot the t)l8nt akd'^or aervice ao 

eir to aay occldenti TH^ iailure of the 

cbiaveyfri<? brldfte' of a dredging' may interrupt the 

' " reinovol df fiibbloh' longer •itiiTte, nmi result in insuffic- 
ient Titilisntiort of the cspecltles of the appropriate power 
plnnts?, briquette factdflea, and low temp ere We carbonization 
plants; -^Of irtcfeaaW the safety of the operation of the 
fubtiah oorhreytng the Isrq^eat extent, and, at the 

‘oj!mr tiW-, for imprwlhg the conveying output eomrauniention 
inotelintioiie rrq reWred permitting imiprcyed conwionicationa 
betwen "tWe OcrotitiWrvnds 'Cdfivef^ well as the 

continuous nnpeiWrl^n of m entire rubbYsh conveying work 
in 3^'Sp(*ct io -mt} wdrk^i^g safety and reiihbxlity, /ccording 
to- f^ermnn lW dated 19/4/1^50, the '•litaea con- 

^ eriiing the ereetlon and operation of 'rub'oisii conveying 
l)fidgcs in open mines" sfecuriag the work to be done in ad- 
herence' to tatfest tfechnlcoi ^lea have been published on 
:»ovainbe3r ^5, 1950; ' In Accordance t6 these rates all control 
places ahoirld be inteffcotthected by an electric connunicatlon 
cculpifiont ao aa to pibrflSit the clear Gommunicotion of all 
oricrs rs ■ ell ea the confirmation of the- receipt of that 
orders* The' nlidlng motlOhd and angular poaltiono of the 
travt; 11 Ing rubbish ^htayin^prrldge must be clearly and satis- 
fpc tori ly Indicated ifi thVdHvera* cabs at any time, harge 
ebnvayW i natal Tat lOha,^ furthermore, ■ ihouldie equipped with 
reHrblt' vdnd ^eanhring' detlftSs Ihdldattng the air pressure. 

incTinatioii of the brldrd barrier of the rubbish conveying 
briage in paralloi add perpehaictilar direction should be con- 
troll ed ' by stfi te bie d 6 videa . 11 ar< fe ty r.nd s igna 11 ing d eviceo 
ahould bA vtirod In sdhid^cnOe. 'to the cl oded eir ’uit system. 

"■■figitre ffo.i shows 'the scheme of a 
■ ' rubbish bonveylng bridge resting on 

2 supports r ad. 'provided with one 
' attdher end 2 scrapers. The rubbish 

is removed f. com the left aide 
Cd'rodging side) and tirmaported and 
ptit dovtti on “the dump through belt 
?tg.3 - ’Tubblnh rfonveylng conveyora*' fhe arii^ngement end conr 

'.:cheae oi^franomitting structlon as well as the mechanical 
Ina tnlla tiona ) 
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aad electric pf apaeatial iiajportaace for the 

output of th^ jpqj^inp^.JiXplaimt^oaa oQuC'^rAiag the details 
of the techaicgill, opav^ixig e^^ipmeat aad ^eohaical date, 
xho'-'^evcx', would exceed the hipope of ay report. 

It ia ay taai^_ tp .explain the. eleo trie coaaiinication in-, 
stallptlono int^ded , for ninli^ainft inoldeatal dr^nf'era smd 
accideate by the coqtrQl of eer.tain psrta of the large con- 
veying naohinea. Upon long y.P'jrp experiew.eai eapeciallj^ the 
rotary trananjittGr hag turned out boa.t an a,, special coaatruct- 
loaril part for the t.rah^it'^ng v/ork of -SJACh. installationa 
paaai.ag on coxar^^^ udla o^d coafir+aing the .rotary trana- 

raitter (electrlq ,a^r(ft) exc.el.a in quJxjlt, reliable, and aatia- 
factory^p^orfc in A.a.-p^frcuita*» This fa. ,v)hy' .for the safety 

d. evicea of rubbish cojavey^g bridgea .rotary tm^aarnittera - 

airnalli^l end r|ep,eiv seta - of ceptaiAi types an rated j.or 
1 1 0 .50- cyolepj,,A^^ prefsrr-o/ir duo yfco thafr airnple design 

and ins enaib ill tjy;.e,^4^at iRecha^ce I p nd electric interference 

The lower py;^t pf. flg^p |io*5 nhowa .thn top view on e 
rubbish convey!^ ^bridge with .sphe^ttcally /^ communic- 
ation iaatallatlone on the dredging sa well as on the putting 
down side aad ^ocsted.. in driyera ' cabs > and involving the 
following parts; ... (. 

.The order tren3mJi.tttJag installation p« 2) for the comraunlc 
atioa of orders to the individual drivers' osba, Incl. pole 
changing switch (3) »..hngular. position trenamitter with remote 
indication receiver ,14 and 5).* The devioea are Intended to 
measure the inclined position of the rubbtuh conveying brf e 

e, gainst the travelling gears, and to ef foot the remote in- 
dicatioii of the ogasured values in the drivers' cabs. 

The br.ldge oi^tension tradsmittor with J^ote indication 
receiver (6 and 7) jpeasures the Mhition Qf .the shiftable 
bridge carrier of the bucket and dredging chain ogriiaat the 
rubbish. convey lag. bridge, and Indicates it in the drivers* 
cabs. 

The wind (neai|ur.ing Installations, divided into air pressurf 
gauges (8»9»1.p) and measuring sets for the direction of the 
wind (11j,12,13) with remote indication receivers and recording 
devices. This Installation ia one of the moat important to be 
found on nibbish eqnvQyiU^.bridgsa mid dredging m chines re- 
spectively es It wwrna the aervlce htaff so as to make pre- 

■ ■ ■ - 7 .. 


Sanitized Copy Approved for Release 2010/03/18 : CIA-RDP80T00246A031 9001 10001-5 



I 25X1 

Sanitized Copy Approved for Release 2010/03/18 : CIA-RDP80T00246A031 9001 10001-5 

- - 7 - ' ^ ^ 

by 

.'c:. ./■ ui -7 ;.i joo*'-: ■ iall.r'-Xiji.i.;. 

I vi Indication 

. j04ir1i5iol'6s*7^) take C'-re of 

- Oj<i«f|iWJiW*Ae5 ti» jocpurring longi- 

> i . :j t«djp^i.jEyij3 

- ; ] mqreo.ve? 5 c-..iq^’ beinr use^ eg 

f e^jMca. :ffnb:?a«iasui^qfi. jc^ This inclination 

^ meeo^^i^^B; Innrt^llei^^j^v^vlll; bft Ic detail in 

n, Xjf»-tor -ppnt Qf-iW> 13^03?t*Lr: - 'a'-r 
- , aocnse»v^(>pjiW?j?Oflt in^ to oecure the 

. •■ /■■' I' ■■nfiotsB3^n7yfdmp!pij/ it)C-iaiiment-; itiO- plant in 

. fei^c.;-A3.ai jBfcH^BBFid inctallat- 

-ioain t?m»)Bfox*Be;ir witb; 110 Vj 50 cycles, 

i , » wwi 'WKJ: AC€j»?riin!g jiKfeji*be 

Let me give ;flnu {jS^v rohprt; Of^ the devices: 

» .ij- : ’ receiver of ji^ders (finure Lo.4) 

r ; v‘x .: / T ; ofptVJto ta of "P light metal easing with duat proof acrewed on 
-c' -: :■>•. .■■'. :'h" aovo;i;t;'1wi-*i/l-;^-e .front of 

■, :c a. , rther'5?&olae-...34i«?re ia pro- 

•/ : . yidjodf »- Jbearing 15 

order, sec, ti one inscript- 
, j iong^of iWteifth ^re selected 
Bocx>r£iiagi to -the I'equire- 
-i •: i; ' ,; -r- ■■ cm^t :}of,M'it:IV€ 'working con- 

i i -j • -4iiti£a«iaf.'OfKtlic large con- 
•mri v xnrfc- '•yfijyOiaai-.Maachiaes ueed, ?or 

iinsstol lister ftfete acta in the 

? dealcfr aoonrifid in the • ixc i 4 r';Trai\o*%^ Orders 

'dSKi'vutrar.i imteas they 93^44if ■■•■•■■ 

' ;•>. niiiilar iODii(*ft!ru«ta«i AO JowitohSwjEird Below the 

- / O '"; (iliil 'tiler* i« :0 iomll the set to the 

1 •doarirsA ®i4er4 •tht?jhandvvlioO'^;« is pro- 
vided .'.throNsah observed. The 

. i- . v^atiiW oswtBi#^ '1^ %9^ rotary trans- 
mitter as <^fll .,oA- ■Wli0'x»s%r orders 

fl • . xi ::<a0(4« folloxva: 

.. .:’•/ V-;. ‘iitiii0a-:rft0l^'0feija»i#n through 

./=!' x- i .; thoag0orLwhe«i»,r.r 

r - ~ 8 - 
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d«iiirdd the samd r,« of the 

diguelliug rotery transmitter io turned r-ngle corrcoponr 

ihg to thot df V/hiafa receiving the confirm* 

otlito robsei^pft'^ tTic rot(^ receiving 

Wtoiry tranawl'tlar itf the little 

'poihter faWhb^ed ttheft ^Oinbidenhe v;lth the faime 

pdlatorw" 111'- thill' iticid^htfetliy ^a'illiif; v'orlving voltage, 

4h« tt((>*-y01ta^ ^dhi^ltiW id ihdt0ht0€ by red no-voltage 
*‘ attirH hp^poak4ii!g'> ih' tSiW dpdhing fih^li*/h?h*heel. 

The order recoiviii^K^et' c’<»i3%i3tid‘ Of tt^-hi^iilar light metal 
I • oheljlj^i' dome!’ OOhflttnKstldrt' ISid trnnomttter of 

■■■•■i •; orddsffei 'the rObdiv^-'OimtailfB \lS»o 'rotcay-'tmaemitters and, 

" Itf Mdi%ioov’' of e 

" oittaaialf-cafi oontfeot !8ii»l3i^a» deviase^^ and dlsen- 

* l^hgOB, ‘tte^eli howi circuit. The 

i" ^er' input Id (^r^about teo 7A'. • i-’; i 

-t : / ’^Oi'’riiglf»q>oaitioa tranomittei 

' ‘ ■ ■ ' ; ’'I-* (fiil?hr«" ie to supervize 

«io tbsshiWW the bridge pari 
' . ' '•" and- doitaie'teB'bf a waterproof 

r. light me to i -baaing with b tre< 
;i abaft stuwp Itor the drive pro- 
o ; ' ;jbbttn^bai«hf€ side. screv/ec 

“ ^ Uoc^d'saPl/bh' CO takes cart 

.1 -^.cof a diia^ proof en- 

- : V il x>iosur«Atif 'idle aet protecting 

, .. r 'v-otta'-algnBiatlnR rotory tra 

; n adJttab, tha rrCoothed gearing, ai 
- ‘^ngl a .Fobition • '' ni 2 rda»^iffl.itica >*lth 2 contacts 

'■ sfi;/ flnBtitoiJ®Bd‘*>'i5lle contacts are t( 

'actuate ■ ♦he iiH»epiii'iiafc»-mao devicea in 

the evunt of the laiiliiied ipe»iti«a of the Orafldge reaching 
certyih 'ilmita* The 'teuidr oft^the deir the terminal 

book uhich -ttie eUfeidw eeile lb ceiii»«« set is in- 
stall ^ at the iUpd<h*te ef the flwrfeeylng bridge. The 

•■iteasiai^nff'' ecothMby letk'beut 

■ The engib’ peel tlbn #ecei¥«?^i-^^ casing with 

duet prodf^eever, <lhe' l¥ent‘b thb'dtiil, and the rear v/all 
the eeiihfectlbd' tet‘raiBal%« -Theibet b a receiving rotery 

trsnamitle^^hnd'a ho-^»i1WMe Tii«]#h lifting magnet. 
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/ td sboat 80 n is in- 

i trBdaBrt-We^eHiiof the same out- 

. j Ii«i«.tlon treaamltter, 

■ -Hurt wit* 

:r J -'j:r'’-.0c>:v'v .^he^tWBelMSeW'jfor remote bridge 

i.;'I;,.lb n-.--:, > a*rttenaJHiffiJ5aidlcatloa (flg#6) 

-iifipBlttte steel casing 

I wltlt.dbuadi^^‘P bolted cover 

aanthl having a roct- 
Adigxtllir^ ephttLag for the dial, 
ic ' fh* (Ssie'lftrt.eedonaectlona are 
arrae^^eA rear side of 

• . ,. thea:(iie!ti*<^SSie\dnaide of the set 
•e«tei«ia ‘db rotary receiver with 
•neaiall ieedoaing gear moving 
olhej pointer in straight and 
'^•risMtKlridieec tion. The set 

is in«teUfiTi«, th«dd Oidl^^^Jht of indication 

power iwt dfr^ho hrWiS'>0;K tension installation 

Bm9m%9.d1^ ■, ■• -vr,' 

3*4 - rfdras ?^fi0£8SliOhPottWte|»ing-t^^ measuring 

i*uital4.a:|isn with ^hspli^ of the air 

pr«^a»?Pv«ehgt Shd :thc ttag dirsetioa of the wind 

woij^id che vjgivenf \j^ ep;^ ij^sf oiur prospectus. 

• 3 - :^,. h*ch?^|osi 4^ read a a 


25X1 


■ri “xrjqoa 
f'seii 0 
K'xoj •iX.ujijj 

.. '-'j. W J',’. ’ > i 
• r -■ 1 1 ’ f ^ ‘ ■ ■ '"f ^ - \j f ' -f 

• .,.? ■■• V r.. .. . . , - . .. \r V 

- Shtfufisn 




xr 




rjj:: 


^peed 0r air: 0 to 42 las/aec^ 

«?','■ ..'< ■■ ■'■■>■ /’-r* ' '■) ' f'-* i r'^ -i "f" 1. » ■■ ■ - - -■ ■■ *■ — •' 

leaDwrini error: 


te 
ij! .i «V 


/ /S for the pressure: 

■ < ■ * i' ci" o 

onme and cqntsctsl e.g. at 15 ma/aec.) warning 
- ^ . at adWaeo.) centals 

.:x< .io .::.-v:-r: .-.r- ag»hen^^ adherence 

to relevant rules in force. 

working rells^bllityj up to toO C; . 

pi ,J ■ '’V' . ‘Xr': v;-, •;• 40 c 

. Qrkin^ volte ^ 110 V, ^ cycles; 

The air pressure gauge works as foilowa:* 

. -V* ..t;'’ •'. *-v r '-^'d ‘io i^: .':i;.- 'X-u vir xr -' 

The turnohle cup cross ia removed from ita neutral position. 

i-.';: J-Ijxx !. x;-:v ;:KH iX'X?' ■;,* - 'C.^ ‘V1«C .- / v .O'Oiij 

turned by the act.injg air pre^asure, by a^ which is pro- 

portional to ’the sjaced, of the w^d. The oounier torque is 
effected ly a mechanical device with a spring acting on the 
shs^l Vf 4ie edp oroals^^^^ ieflecVibh of the cup 
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0ms t« 1N0 wh to the rotery 

tranai»ltte», receiving systei 

ia the «vfa»t ot attsntiia is provided, 

fov Idio reia®®a:jTrf<f84fla®3»®' ss iooa as 'ttie adjusted, air preasu; 

. Aitdtttt* apc«it;itf£.-wtt:^ciaBa^j«itttlJv0®yi as*rlVed at which are 
etiUl vrlthla the measuring range the mechanical device ia 


; } :o.a. fiqnippsid t^^ cam disks permitting, upon suitable adjuat- 

;.y I;. + thm^opsoretion of contacts actuating the release of the 

; , ;od i ttovraspciBdifii^ alarms, reap, disconnecting devices. The cables 
.i: ’ V r > fbr 10if# ^"Ipjlii^Lllng rotary transmitter and for the contacts as 


^ r j -T 'l ’ whlJt heating are connected by a 13-pole plug. The 

> • ; r n : c of 2 separated tubular heaters of 150 

Hhatinjg'tWKrer each. The heating is automatically controlled 
■ i rihy iieamife;-»f # thermo-regulator, 

' c‘ :Tllei•'®A•MB^•d values stg transmitted to the recording set 
;i u' tad tlieiisriictt^^ receiver respectively, 
r.i' [ . ■ fhixdtat •lumiaium tttd >lir’~ptalM^ire recorder 

-c; ! withilitaf*^ •®Nrer and 2 f-hahales tcpi-elso'Otir apeoial pro- 

X i a. p g ot ») •iiitafMt « ' fur?^ tM^lstartti^ Iftaf #hd the rec ording 
’gem# Wt/lhithf'tatafy tl»i #ih»le for the 

rotary receiver is led ih th#od|fr a tabli IMish, The value of 
.1 d«fXet tjtta ' ptapoiti^fal ’li '^d-iitr f resstad is twnsmi tted 
-■ of the 

'.T .'c i9e0##diil||^ ft#tr ’ ''dfel , eitl itsfti WMI ' in '■'lffe/Hl^''xf or the air 


priawtaf^r in' 'tei/ f^r tke nf iwlnd , is oon- 

ntated -wilK the k*^tiSrv !Ri0 i is moved, on a 

guide rail and through a raok, proportltail^l’#’ to "ttie air 
p# eei< faffrt’ reddifittllg Vlr waxed 

paper is ^aed. The style fastemd to the. recording carriage 
plots the measured values on the ^al^bra|ed.]^^er atrip. The 

ef^i^eeted,- in 8 sj^eed of 60 mms/hr, 
by inflntalr Of’ n 1 #^ eight days clockwork. 

The electro-mechanical construction of the indication re- 
ceii^ers for the air preaaure'^ ls sii^ar to that of the afore- 

■•ir--,': i d < l ;,l r 2f.si.>i’XC , 

aaid sets except their special air pressure dial, 

j^r-ciJo!r r.-: :<p'j 

For measuring the set of the win^ a au^tab^e special device 
(accoMihg to oup special prqap'ectua) wiih a set recording the 
direction of 'the wii^ is ^pifevlded, “ 

ihe device for measuring’ ^e set of in^ bears in its 

aectiqn3<^ fOlumin^ium oj^sin^ a signalling rqtary transmitter 
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C6naeot#d with the turnlag vane axle. This shaft can be turned 
allr<9iiady thus being capable of indicating any set of the wind 
within thij range of 0 ••• 360 degrees according to the direct- 
ion of thb wind coming from the north, east, south, west, and 
nor'Khi again. The device responds at a speed of the wind of 
about 2 ‘ms/sec. The working voltage is 110 V, 50 cycles. In 
order to secure the reliable ftmctionning of the device at 
temperatures of -60°C, for hen ting pruposes the same heaters 
• as for the air pressure gauge are provided. 

An intarcBting solution for recording the measured set of 
the wind represents the recording device for such values (cp. 
ottr special prospect^). On a gear Wheel \f riven by the rotairy 
receiver 6 styles ere dtiiiforiBl^ distributed round a circle of 
360'de^^s. This arrangemeht permits a osntlnuous motion of 
the device ^^en recording the measured values. The recording 
accuracy amounts to about 1.5 /W The 'styles are marking the 
set of the wind according to Its direction in curved lines and 
in a isatitfaotorily visible manner on the waxed paper strip. 
This paper strip, fed by meana of a clockwork, is calibrated, 
thus permitting to read off immediately the set of the wind. 

’ The Wind measuring Installation has been designed with a 

* view to manifold applications. The nlr pressure gouge and the 
device measuring the set of the v/lnd have been constructed os 
sepernte apparotuaea. For special purposes the oir pressure 
gauge may be used for recording especially squally winds since 
it follO’ws any change of the air pressure nearly without eny 
delay Of time. 

!nie transmitting installations no briefly described above 
are used not only for rubbish conveying bridges but also, oc- 
eortPlng to requirement, os special devices for dredging ran- 
Chtnes, hauling equtpmeata, induatrlol wofks and other plants. 
The design of the setd adidits a greet number of applications. 

An especially new-fashioned and interesting device for 
* meaSiiring the occurring indinaticna of large conveying mn- 
ehihea Is the inclination measuring Installation v/hich I om 
going now to describe in detail. 

Allow me firstly to malte some remarks concerning the term 
"incllna tlon" and the relevant motions. 
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<Pig«7a - Longitudinal laqlia- 
atlon of the *Rut>liiah 
OonveyiJtig Bridge 
(Scheipe) 


Mornially the rubbish conveyia/ 
bridge runs 9 aa represented ij 
figure No»7at on t3racks laid 
in parallel to each other and 
horizontally in different 
altitudea* According to the 
working conditions their 
diatande may iOometlmes vary bj 
aeveral.jneters. The lnclinati< 
of the bridge track on the 
dredging aide does not cause 
any ch a nge 4^ the carrying 
effect^ and, that in contre- 
diatiOAtlon . incline tiot 


of the bridge track on the dump side oaueing motions of th^ 
bridge aupports and alewing frames* 

In the other event the rubbish conveying bridge is able to 
execute slewing motions wheroupfln nuppprtlng distance of 
the bridge carrier may be increased. 

All these motions such aa the 
longitudinal (fig. 7a) or the 
transversal (flg.7b) inclin- 
ation, or the slewing of any 
parts of the bridge are re- 
^ qulred for accommodating the 
rubbish canvaying bridge to 
the geological conditions 
suiting from variations In the 
dapioalt, .from changing earth 
levels etc. Up to nov; an exnd 

Fig. 7b Transversal Incline tionand contlnutnia control of sucl 

of the HuWblsh Con- ««+ >.««« 

vavtnw Urtldge (Sehemol not been posbible 

except s(xae controlling 

measurements carried out by Idle survey or of mines. 

The problem to be solved, therefore, concerned the contin- 
uous measurement of the longitudincl and transversal inclin- 
ation of a rubbish conveying bridge, and.:tlie remote tirans- 
mlsslon of the measured values to the drlyer's cab. The 
measuring accuracy was required to be not leoa than 0.1 degree 
i.e. 4^ arc minutes. 
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2he 4avlc.es knovifi up to aow tmd oottatatlA® in cspilXnry 
t^rcuTjT ays teas » tbr^d pepdula and rod pexaittla respectively 
are capap^ »eetiiifil t|^a requiremeata deifianded but Im- 
parfcotly, or tiwy are! «^prly unebie to do so atpf all, and 
that already with a.viep to %€ remote tronamissioa of the 
measured valuao* ^ ^ 

The problem hes been solved es foUowai 

' figure llo#8 shows the scheme 

®f*sa lacllnetion measuring 
• * devloe be slag on the effect 

of n gravitational pendulum»(1) 
lo order to obtain a sufficient 
aoourmcy the pendulum has been 
ooaotJWtoted es inertia pendulum 
attennstli^ the occurring 
XllKi^tlOiaa the pendulum is 
equipped with two containers 

W'lMl Inoliaeition Pleeistinhg C2>:ooaneoted with each ottier 

by aeano of « oomaunicating 
pipe and filled with a mixture 
og j4yceriae* Por measuring the deflection from the vertical 
line an induotive tapping device oonotating of an Iron segment 
(3) directty fixed on the inertia pendulum (1), and of a 
segment with 3 lege and ooila (4) is provided which roy be 
turned roinid Ihe exia of the inertia pendulum* The coil (5) 
of the middle log of this segment ie^ eaergiBod' by an A*c*- 
' voitaee; oervlng fw exciting the ayeteni Ihe, two outside legs 
beer ,tho oontrol coils (6 and 7)* when diapleelng the coll 
bearing system (4) against the iron segaent (3) a voltage 
is produced in the oppoeitely eonneeteft eontzol coils (6 and 7) 
which is used' for feeding through a magnet amplifier (8) the 
control winding of a ferrarla motor (8)* The Perraris motor 
is coiuiec ted with the coll bearing, oegnent (4) through a gear* 
In osoe of s deflectlom of vthe foundation. e»g* due to an 
inelinetioa of the rulMsdoh/ccmveylag bridge^ the f'erraria 
motor of this segment, therefore,.willv turn it round until 
its symmetrical pooitlon sgs last the vertieel is restored 
again* I Xa ttiie moment the oontrol TOltage la the coils gets 
equal te sere, and the Perrsris BK»tor la stopped. 

The slgnolling » tary taraasmitter. is drlvea through a gear 
(10). The measured values obtained can be transmitted to one 
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ov more indloatioti i^ceivera (11), reap* recording seta (12) 
OTcr long dlstaabe#, ipert tid.s the devtoes la provided 

with suitable «4»meotiiiig eonteeta releasing an audible signal 
in the event etf the iateliaatiott exceeding values of 2«1 or 
« let ua aay degrees. 

ISbe working range of the pendulum is rated, for the time 
being, to £$ dSt^pee#) aecordlng ta the wbticiag requirementa 
al ae. larger werking ranges up to j;.10 degrees inclination can 
be provided. 9he inolimtion gauge can be used for measuring 
both longitudinal and transversal incline tions. The installat- 
ion Of an inolination gauge is recommended especially on the 
dump slda of the bridge where the heaviest inclination effects 
must bs exported. 

It ^Aottld be mentioned else that the inolination gauge a 
obntrolling sot may be used also for the control of the tnaxn 
belt ooovoyort and it has been used in this way already for 
a Ibagor time where it has burned out well In service. 

The oontroi proooas may bojbi^ofljr doaod^tbod as follows: 
Starting from the 'ljidhtitudlirin¥-l^ ^ the rubbish 

convey lag iKTidge the measured value of inclination takes effec 
4a oeohanioal way on two potehtlonietors (15) Installed in the 
sot 4 By turning tlio sliding ‘fihgera of the potentiometers the 
nearly linear reoitftanoo value ie altered* !l!he resistance 
value 48 transmitted' to the power limitix^ 'felay (14), and in 
this way the power and the load admitted power limiting 

. . relay for Idle driving motor ’(T9)‘ of the main belt conveyor is 

determlood aocordlxtg to the liMigltUdinal inolination of tb 
rubbish oonv eying bridge giv€ai hy the prevailing geological 
eondltlens* 

In this naaner 14ia energy supplied to the motor is rated 
for the transport, an ascending main Powveying belt, the 

sama qualities in the same speed as for instance in horizont- 
al dilfoetlett. That means that Scrapers and ditchers respect- 
ively- sias able to wolh with Ihe same tutting depth, thus 
taking care of a oontinuoiur feed Sf the material to the main 
belt oohvsybr. 

Aoeording to this the opbrstion of -ttie inolination gauge 
In oonneetion with the power limit iiife relay permits the tr ns- 
, port of marihUB quantities of material by the main belt con- 
veyor* and, in this way, lawlmum ebwrsylng outputs with any 
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optional inclination of the conveying bridge within the 
range of — let us aay — 1*2 degrees* Vlthout such inclination 
gauges this has not been possible up to now* 

In our prospectus you mey find the Inclinotion gouge to- 
gether with its casing. The height of the set is about 800 mma, 
the width 550 inins» the depth 280 flunsy and the weight amounts 
to about 75 legs* On the top you see the dial with the tending- 
off pointer and graduated, according to working requirement, 
in degrees (for inclination) or watts (for power indication)* 
For marking the working condition of the set, moreover, a 
no-voltage nerk is provided* 

The casing contains the ring-shaped peddulum bearing the 
necessary constructional parts. On the bottom the magnet 
amplifier Is arranged. By means of a gearing the working range 
of the pendulum has been extended to a larger reading-off 
range for the dial* 

The inclination gauge, however, can be constructed as 
conveying power meter, too. In this event a potentiometer de- 
vice permitting to take affect, by means of the inclination, 
on the power of the belt conveying installation is inatnlied. 

In the middle there is the attenuator filled with a mixture 
of glycerine. The bottom of the pendulum bears the iron device 
for Inductive control. The voltage supply is 110 V, 50 cycles. 
There are provided, furthermore, connections for the conductors 
of ttie alarm circuit. 

The indication receiver (see the prospectus) is suitable 
to manifold applications, and that, according to the gradu- 
ation of the dial, to the indication of angular positions, 
air pressures, etc. 

The casing accommodating a rotary receiver with pointer is 
constructed for switchboard mounting. In this case the dial 
may be graduated, according to requirement and use of the 
inclination gauge, in degrees or in special cases, if the In- 
clination gauge la used as controlling set, in kilowatts (X'.'), 

The recording set which is already known to you is used in 
this case, with changed ratio of the gearing, for recording 
the measured Inclination values. The recording accuracy is 
not less than +1 % of the value indicated on the dial (see 
our prospectus). 

According to the worlcixig conditions several remote indlcaticr. 
receivers or recording sets may be connected to the inclination 
gouge. - 16 - 
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. 5 , 




.1. V’ 


ecplnined 

inc rsa 9 ed working re- 

luatallat* 

Iona, tljua of' the output. Aocord- 

ln|^ tV the' Working condlkbns the ’ indi^^^^ may be 

separately installed in the large conveying ins ts Hat Ions, 


Except the continuous supervision of the recoi*ding seta the 
attendance to the Installations is reduced to a rainiraura. 


The inclination gauge, for instance, is used for the large 
conveying inatal lationa not only as control device for in- 
creasing the working safety but also i^Fs 'i^la tor consider- 
ably Incre83i^,^e;vg5>j^feyli4|.[^t,pu^|f,i ®Dc#, Jjanw results 

i»?PC»4«(|/|ivi,*y.vf re. rnnginjfxe-fe about 25 i 
quantities. It is obvious that 
♦hf, ins^f^l^t'ion.^^^yg^eemfjaoif'lthia Yfry. elwrt time. The 
ap^^ioetioiwi of t|^f-4f ®k»a tion gauge, however, are not yet 
exhausted as they include ary use purporting to measure and 


to record continuously , any .changing inclination, and to re- 
lease alarm devices and other operations respectively as soon 
as certain extents i««llination are reached which have been 
detetaj^fd set in advance, 

Ihf ad vwjta ge (rf thnijinolinn tton men soring installation 
consists in the~pn^?ibi)]tiity of remote transmission and rr- 

the valrtie^ ,«o ■«« t^,iinft»rai ^eattawipusly the driver 
of the bridge or dredging machine about the inclixiation of 
the large conwlng rft-t _*rtl»e, r.ni , 

By means of the ren^rding oritinnl points fnf Inclination 

pracmutions. - ith 

1ii€»s«l •‘rnoiarks I beg to finish the description of the individual 
sets and installa^l^ft# ri^fS^btivSly, -'•. -d 

' In ‘^g'B^S^eraX’ ' shoiHW-^he thehkoned else-Hdiat the described 
order ti*anami^^n)g‘iSnd‘‘'yaf##/ deVle^'a are bsMed on the hitherto 
'¥eqttl^eSej*try\^_r,_B^ ob^rskon of large 

conveying inatallatloi^, '%iko^ the suitable 

set's oui of the desertbii a ’sembled to elektro- 


awh^ifCp^ ^a.j*orklng require- 

ments, aeparetely installed in the large conveying installat- 
ions. 
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Hoping that you have be^a eiWa ray explanations 

I beg to finish novr my. repoy*t^ 

In case tfiere should be aoirje questions clap concerning 

■ ■ ■’ ■ f.-i.C':' i n.«: . ' 

technicoT miatters or the afoijeaoid c ompuwica.tion installations 
I ora reidy to reply to , them ppcpi'dia^ qy beat knowledge* 

't tkonk ybu^'^or your esteemed attention you have paid to 

■ —.Til ■ -If i . . ’.f‘ 0 ‘-v 

my v.'brds, 


■■ ft V ij.-' 


:jn: 


:.^J! 




' :(;ci ..oic rv':;^^.L fonniJ^co -i«' i<ri>ox 

' Oi:''-' ■' riiJf- J j- n.‘ 1 3 . 't O- ■ • ' ■■ 'J 

vr'. .3:-;. ''^ i i: 'xoa . - s 


V:; 

, XdteretuTieS' 


■ s 3; 1 j Oil t odi' 

I'to t\. ■ noil' '■i' / i: nn2'V,'"*^AOO 

'rc.‘ J/r-T — --T’-i-- . . iJ.!d odd niis-o-rn 

f .'.0 i ; mtvtogM pii»i piiirtuit ly ■ ’■ ■ ■ ^ " 

'iic p*of*®jim 5 !^. Xlril%i'-'*<)j^i*i%ioft'^^br''Bdikie^lii^ %SMdgea’% vol. , 

•otv :: .c'or,:-i;ji:.,xo3 

psfrOffcBnK.HbiHikii^oskft '•i3bii»efing'-^8^ibk*‘#o^'iulk Goods”, vol. I 

:: , ., o: n •- : - i ? OrJ^aito^Sl 1952. 

... , • - r . •■i: nro!::;,;! vyflj S: / r.;! 


: ;! 0 • - I ii.C ■•-■■ ' ■O ■' 


. T ''■ T 




r V':; ;■ 


^ f -ii 


31- 

V ■■o#jic4i‘aiag-' the-'t<j«firtlcif' i-epbirtt'^ - 
'’Bl«fftrl«r;A ppllsjwrf«i'^nd frS«3iitf4iiirg ’tJefl^es for Above 

.■i.:.. -dc; '0 -taoifciiiaKi'^taiag^f^" ' ■* ^^'dnicc 

tMlilslt eotfvteyiilf bdrtdge* mocMiibff 'tronea, etc.) 

? n -i- Sf:CM.- ..i/Oii - 0-^0 'to -r- ' J' oHt lo 

Fig . 1 * • . 'ftubbt 8h ■«awNiy iAg Wkdgo ' ^ '" "■'■ ' '' 

Dr«<4gildg o .-.or; V' 

Pit.5 » Rirtbi8h -b«nt%iag '%!rldgbiW»^ 

^ - r dv.L ^ -d ' Ou i ov^ttitP^Wttjins) 

Pig. 4 - T:^n8fl}it‘|%^ of, 0??^^. ; .f- i e:..'- CvO- 

- Ajjiale jpps4,ticiu 

.Ji,g*7p - ^J^i.tud^l,. conveying 

bridge (scheme) , 

Pig.tb - Transversal iaclincation of the i*ubblsh conveying 
PigiB - raoerusiyi^ 


^ r- :r , ■ i 


V f - 't ' 


. 0- 7 : ' 


•uc ... 
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••iadlea ' 

Xiiti'Mtiotloat ' ' ' ' 

The report . . . r 

al^otrlft AoBiMatUm for under ground 

jnlntnfl ” • , . i 

int^da tO: gty^ pn ^e «ha#ffe aiijnalling in- 

atellations of old and new-fashioned a/st^isa for hauling 
shafts* ^ 

After eliectRlelt/ had toePtt iatrodiifeed in mining Work at 
the end of the atnfeteentli century thei^ has Ttwen recognized 
that eepaelally thh mlnera eoSrkihCf utfier greuhd were euiancered 
hjr aocidenta reaulUuif from atehtacta with liyte parts, end 
perltieuletlr by ^t i f irae eai^ by the electric current* 
i^ectjrtteaa fori obrietiug such dangers had to be made, and 
that «olleotlng the eJtpitH.encea laedo at tell as by fixing 
general and special rules tipoh aueh ekperiehcSs (VDE-rules • 
rules issued by the "tertih Deutaeher Elekti-dtechniker" /Cor- 
poration ef demsa Eleotrioal Ehgihears/r* •ttsae rules are 
continuously amsnded and perfected according to latest tech- 
nical kaosiedge* ' ' 

Speolftl difficultiSa ‘Ss to the electric and mechanical 
conatruetloh of the nlhingaetB Sre offered by the rough 
wonting csndltioasv the feff Sets takih by duat, ©hanging 
itateorologlcal eonditiPnS In the oplea atr^ rSpours ea well 
as .aggressiee dm ters'rsqmreies pec tally robtiSt '^nd tight 
deOftstruotiom in adheretfStf i to the aforesaid Further 

d^fioaltiea are iset due to the fteet that apeSial authoritative 
pAoriptlona have to iboohserwSd whoa ins telling such sets 
in ehSwaprisea endangered ty ehploalona aftd firedamps re- 
spBotirely* The iipiMrvSd oets are not only to Increase the 
mitter^B safety and diligenos tut also to aohiiVe, as the 
final result, a eons id era ble <1110 reaae of proddhtivity by 
nooelersting ms Wrifit^ proPeaS* 

The ninlttg sstsi can be ‘applied also in «ie o hemic al industry 
ea waUas -in otlisr indifetriel branchas. !^e aj^lication of 
all comtuttioation Inatallationa aiJme at the aystematicel in- 
cxfSaaS o# hcMsing safety and of the output of the conveying 
flieans used for winning and hauling work,- In avery industrial 
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place where a clear remote trenamlaslon of certain orders 
and signals reapMiivi||^ la requlrod* aa you know, only simple 
robust, and reliably working apeqial constructional parts and 
ctmtrol members are suitable to the use In the sets and 
signalling Installations respectively* 

Prisv <W-i«y ent«Pd^ng tbfe d^^lls of such sets and 

signalling Installations allow me please to oiake some genez^l 
remavks on tlhe sucoee#' hauling jln nlkls^ at* 

iV Geuerai 

^ 

, ihe h«^|td(ing work In the loLnlag industry Includes not only 
the hols^tihe the msjterial jfon iihider grovaiS ouch as ores, 
«pal, potaesiun end other minjerpls JtaF.(the Isurtface but also 
t^pi bringing down of iRrohineo luad ip»ods. «f say kind* 

.. The increesinfi depths of thev Shnftsp; and:; the necessity 
Increase «lao the loads > te be lifted. rolNtlt in special at- 
tention fo the fittings of, the. shafts with Salta bly designed 
banks * I^loading place ^ (it: the monith of the shaft eboye 
ground) and shaft stf^M-ona <r-'loadlsg'.plsces.; ^on the lowest 

floor) together with, their approprlste . otnipnant* The special 

task for the pit eye la to sonvert thsohorisMtal conveyance 
from the worked stratum Into the vertlosl hanlage through 
the shaft* Whan anfwarlng the,. Inportant question for the 
course tseleetl on of lOe point tt the surfsee where a new 
shaft la to be aonk..(''deepengd" or "drtvenf) the prevailing 
Qonditiona of ihs deposit ss well as the working conditions 
above. and under ground should be eonsiderad* Bie cross sect! or 
ef the shaft perfoimosiee and soatlonlng of which la called 
tha ’’oroas aeetloai ef plf* uay be reotum^ar^ square, 
olrottlar, elliptionli or llnl ted by . depressed arches. 

The deepest , ehafk In dewaastf being andh down to a depth 
of 12C|9 ,pH!i..ifl aiti^ted near the town Jlinno* in the souths frlcar 
gold mioieg ioidUStry dflths (dooiaooses) ,of nlMut 2600 ma 
have been resohpd^* , 

The shafts reproecntiiig for under gpetmd nines the only 
transportation wp^ ' to the aurfsoe ^oy have to meet a number 
Of different requlrenents* ®iey nre,jueod »»t only for the 
haulage of goods but also for ^thlO denoent and ascent of the 
miners ^rntMa-^rlde), for the vent||gN|ione for the descent of 
nine props,, machiaes and aejterdslo of any kind* for the In- 
stallation of the required water and compressed air lines as 
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well 88 the 8l86t3«lc hilh 

la oueli a atifaft, according to the working requirement, 
mostly "? drtt*8lni' Oog©^ fldars ^ciceiving the 

• ntlnwra* trucks Cdbgs) ©an ;il»iftc8(WK>a»!qi[ataii« la ispecirl oeaea 
combined cages proyided!;|- i,ei^ v/^ pert being the 

di^y' (ki1>l»lcT ead'Avlth a compartment the miners. 

Tiie cages «^e moved up aiid dffwa> ;^'’itte8hid ;of n ropa, by 
a haaliirg ©agin© bn with rasxlraum speeds up to 20 ms/seo. 

■ kquol Hd 7? ktia/hr. " ^ ^ 

^ .i-; 

for nSBn-i^des the cage' speed la cOSsldSifnbly reduced 
airidantiag to riot more’ IhEtn nfer/see. ’correa ponding to 

?=?bdut' 3<5 > ^r, 

JWrri s\tch "coaMtfni%tlo^ mpy - besides the 

ljriuT,Eg8' Iristallatidiits - tfe^ d-tgfl»lliag dericea are of aub- 
stautial importance for the ‘-die^wlag waife dO'fia to secure - 
besides' the cleWti slid srttalfectbty comahiniaaf^ - the safety 
and economy of the whole haultrtif? aeivfddi' shaft is the 
only tubular cohrfection ''^ith the eiiu^rce 6^ ground, 

* the pittsd^sitfe the v/hlm tower 

"'Is being of most 
* ‘ different construction according 

to 'flte prev^l'ln^ working conditions 
Thd jitcture Sho’.ta a whim tower 
■ ^ 'wi-tti two head wheels arranged above 
^ each dfeer* 3ri the left aide the 


wire rope Can be Seen which the 
’■ cfig<«'TNn#lng in their guides are 
ffi3td4iW W* The hHr rope is driven 
by Idib'^hahTing engine through a 
' Jhillcy* B wheels you 

may sbe a part of the shaft frame 


m*x. - Whi m f ewer ‘ the guide 'rails for the cages. 



1 - Bank; 

2 - Oirourid bank; 

3 - Fiiyat fioort 

4 - Intermediate floor 

(Bnmp house); 

5 - second floor (plot); * 

$ -T hauling engine house: . 

7 - Sain ^op; 

8 - Amlliary atop; 

9 - Stops; 


The exsfiipld of 8 main shaft 
tflig#2) shall earple in to you the 
ObristruoflbJl and normal signal 
conheotlofts of the stops between the 
floats and the cbllar, the bank with 
pis tf o r m s as well' as the hauling 
ehglne hoube. On the right aide of 
the pletnye ■« echemo of the hauling 
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C- ^ with the aignsl pe- 

; rc:! d«vtce ( Signalling colunui) 

10 - 34.^0! ^ foy the opcretor pf the h0u|)ing 

11 - .^eetleA he seen. For the ahaf 

eha^t j»^l*h - ti|be aeeoirdij^g to the requirement 

12 - SllSr*" following fittings are 

13 - iiaiuiing ^agej provided i . 

, j Thf hen^ ara»|ajged in an altitude 

Pig, 2 - Hauling Shaft ehojuts;20.jffle hhove the pit mouth 

serving the trtmspojrt of the 

won .m^teviala f or the.,pjpeautihA of -Jt^T^ldes, 

The grou nd ba n k, reap, ground ^ door, ,A» meetly used for the 
diiae^t end eso^t 0$ a^eahloee or of mine props 


jOtp^ :rhie honlf^is pref ershly on gj^lOiind level directl; 

^aho^ye pit .aoutlu ^tr ' : •■ v, • , '■■_.!■■■■ •■; 


, ,1Bhe -firat floo r of this example, rl^ aaauffltad t> he in a depth 

of el\Ont'>00 as* r ^ Jr, rj 


Helow thi« the intenraediete flpor the aoooramodntion of 
PMopiag^seta an 4 < ^ther machinery is arranged, 
yie^ u<y»oi x 4 fl-Oty , be Ing also the loading place, is assumed to 
be arrengad in a -depth of about 60 O ms. On this floor the won 


minemle are loaded as well as the different goods tr«nsporte< 
and for .oah^ioft^ <»ut the man-rides oellara of aeveiral floors 
are there anianged, thus permitting, for saving time, the 
s^aere to eater end to leave all floors of the cage at the 


same time*. 

lEhe nuaber of floors of the hauling shaft mostly depend-^ 
on the jneologloal and working conditions on site. 

At ttio ooataolpoints at the grate gate of the shaft the 
neoossary stOpsti{4aoks) transmitting the signals are arranged 
The mola atop is^ the bank. Our example shows a frame winding 
-syoten with 2 majlfti-atoried ,oagefl» ^e„p3jatforms and cellars 
being miootly iwed for man-rides only are equipped, for this 
rei^on» with s.eo«iv3 ary stops* belonging id the appropriate 
main stopo, Aooor dung to the rtpiop i^ Jfpahce. In the moment of 
tho tpaafWfdfOsio^ of signals onlj'-lftfe ^^i^oor the cage has arriv 
at may be in ooanoction with the "3?io remaining floors 

must be dippo^eoted, . cr v 

As .to ,1^ ooipaunication duriiig the service by mean 

of slgnaip the following rep^rertOjotP wlKhild be considered: 

/ f • ■' - * 
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1 ) ASHteiwtmloiatioa pitot or the tntcrmedinte 

• fltowr 

2 > <^B g ifitoflc»tlton hetMtefei -ifeto pRalt and the operator of the 
hauling ettgiae. ' 

3) Ihe toOittmwtlca'tiou betii^eh 0 within the shaft 

and thW bank or the optorB-^c^' tof the^ h^ engine, e«g« 

in the ereni <rf msihte^rtt^ work In shaft* 
llheae toohdltions sre ebcp^laiyod la detail In the special 
rules "Conoemtng the ereottc^V te'ating, attendance rad repair 
otf electric olgnolling liastallbtidfao in aain and other shafts 
between \#(ll«rlea' vrtth ttesh*^ eofUlpment'^ (Rules for shaft 
technioW> which 'tore ^tohllgatory in Germany* 

2) '1i /mailing iJethodlcs * 

Ihe oi ana 11 inn pro© ess foa? haul lag; services comprises the 


following >riaO!ipel' pf’trtas . 

the oall«, the assignnfnt stod. Indioetion, the. announce snent and 
SiiecutiOhe < 


ri‘ suiting in the toll owing 

(- 


-1 


t - ealltng? ' 

2 - A ;3isnmct;t'-£iwi i.«dicat4W{i 

3 - /nnouncement;. 

4 - u«nging-oa; - ’ ‘ 

3 Heady for hsuilng, - 


“ Execution 


T - iteullng engine rocWi 
(signal column) i 


pi^uits (fig*3): 
a) She call is effected from 
the floors to the bank* 
h). fhe sasignment and indteot- 
. ion arc effected from the 
- bank , ? nd th e i nd ic b t i on la 
trans^llttsd to the floors 
,:and to the heuling engine 


8 ~ Bchk; 

9 - first floor; 

10- ecoad floor^(|d.t .eye)} - 

11- Trensmitter (stop).; 

12- Rectirer; 

13- deheme of the digaallia* 
Circuits In the Shaft Tube, 


raoia« ■: 

c) The aanou^eaent (e*g* lasn- 
ride, mnteriol, self-ecting 
ride and other kinds of 
heuling aorvlcc) may be 


^S*3 - di^^lito^ sff sc ted according to two 

^ jUSthoda:_ 


.1> Prom the bank to the ftotors with taci 5 dsiitnl receipt 
. gfi^hallod froo} ther§ to the hauling engine room* 

2) Prom the floors to the bonk with incidental receipt 
slgnalted from there, thus giving enaouncement to the 
hauling engine room* 

d) The execution signal orders the hauling engine driver to 
start the hauliag engine* 
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1) i|i#aala are, pap$4»i>i pally given from the 
floor to the baoki^ aaad frtam the hfudc to the hauling 
engiae dvjkvfr Ihl Sava, of hall flgoale • 

2) The signal "ready f or : la fflos tly used for the 

oxp^wtion of ctjl^ or for man-rides* 

oireuit foj? .^thf, of auch signals can 

he ooit^ec ted lUi-aoveral ,j 

, &) OiKJ signal imp^lae v#^ the floor to 

haul lag ;© Ih- 

h> the aeootn^ hlgo^ i^iiWe .froa .the -^nk to the houl- 
erigin©^ or At I'lTJBt; froia bank to the 

. hmllng driyar |a^ from th© ^oor to the haul- 

ing engine driver, or both signal impulses at the 
same time* ' ■ 

Tho traiiSttlSBioa of sipsielr h^ the haaging-on signal li^.,, 
installation giving sigMfljii h«tvr««tt tho onaetters in the 

shaft hnd tho hauliiig otigiho drivor throu|^ full keys and 
according to o fixed signalling systoa lA'-ih# moat preferred 
- - ' ooramihtioht^oa iftel^od tO'ik>w* 

in Gror^ny denotei , 

as amouttciiig signal (determina ticm. of the kind of haulage) 

4 atrokoa of a old^ - slow rid 0, 

5 - - 'iaon-rid*Q| 

S - - - aolfhgu»tiag rido «te-*t: 

»s oMooutlon signal (for J^tartiag aiil atoppii^ the cage) 

1 stroke of a clock - atop* ■ 

2 sti'okOo'- - - - up 

3 ■ n « >i - : hong 'up - ' -''-j 

ISia tronsirji salon of signals by htrok*^ Qf tolooka has been 
ttDitttalaed since lAtroduO'tlqn of oXootridity in the minin] 
laduoti^ In 18^6* Such sigaola, however, mey lead again and 
again to errors and mi sunder attjqaiinga* especially in the even* 
of auftierCus groups of signals existing, thus entailing de- 
ploreble aCcidehie bmA fallfoPea in 04rrvioe. 

3) hi^ferent Systnma of ^Hiaft Slliiaitling Ins talla tions 

* Tvso asp^plea^^a^ Intended to CKpla^ to you the aigaolling 
inotal'' ations normally in operation jpi France oud with ua in 
Gei'aanyii iet us firstly have u short lo oh ot e French shaft 
".ignalling installation (flg,|4)*. 
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1,- ,r,f 

for thft siigsxalling 
■ aquipiWent?'' ■ ■ /./o? 
: 2 * 3 with puak , 

buttons for the alg- 
mSl ling eqni^iient; 

B -• boat 

. , ^ the kta^ of haulage; 

4' Pull* 

5 - Bell eigne ].i. . r 

6 - AlaJW contact; 

T - - Bthk'- 5 '4- i 1 ^ '■•• 

Q - ileuliag enelfle room; 

^ Bank 0 m le vel*; 

1 0f-- of f loo4«^ -240' »{ 

11- rlectrlc Sifjnalling 
Ijaatallation - 


25X1“ 

piature ekows. s multi-floor 25X1 
"tbe right aide the hauling 
: room with-.fth® sijqnal recelv- 

;!<«&+ .4:«Tices ia Indicated including: 

Tof^ lamp annunciator for the aig- 
jBaL14ng equipment (“*) ^nd 
i-the av'l with the push button 

' for the signsll,ing equipment (2). 

( There are Ine tailed, furtnermore, 

J^llht boiWt ^nd other s vitch 
d«5rlces_^,.. , j 

JSflL;, tM- top of the left ^Ide you see 
the, hank, erron^d in an altitude of 


-r l.lfjus, nboya the pit mouth with the 

- I lectrlc;^ Signalling leap cnnunclatop (1), the signal 
Ina tallatloh - 


Pran ce^'- 1^52 


hex liidicatiag. the, kind of ha*alage 
’(3), tl>a ptiah.key <'1), the hanging- 
on aigm-I (bell signal) (5)# the alarm contact (emergency 
.rlra"!) (5), apdt* furthermore, the , a ppro pria te amitch devlcea, 
Below, this the beak (level bank) arraugel in an altitude of 
Q ra, and provided vrith, fiipller algnelllng, appera tuaee and de- 
vices is installed.r - 


On, the left oide of the tot/tom the pit eye In indicated 
vhich is ejuipped with simlXer-ltiifltellations arid devices as 
briefly deeerlbed above* , , 

SRie current feeding, the eigoallifig. ihstollation with 110 V, 
50 cyclea, la taken, through a tJKiiia former 220/110 V from the 
feed line of the hauling engine a* 

The algaals theweelvae ora glveu so foXlowa: the h-^ulage 
announcing algnala ore light a la with, folio . Ing indies tiona 
ierBoaeil » Pcraonel; ’UnSrol =« Ore; 

lilet&riel « Material; * Vialie '= Inspection. 

If eh of the meet Important words ikrd.ivided into aa msny 
oectlpae «e there, ere signalling'' concerned, bet ua 
de^ribe, ae en exemple,. the itrsaamlaeioh of the algnal "Per- 
BoneHI/ eae oaring the level beiiA! of 0 the laltitude end the pit 
eye (floor) being in aerylce.Uppn^ communics tlon between these 
two oxxBottlng pc>lht3 tiae; flection *‘Perf* or '♦nell'’ will light 
in ell-ltwnp aanunclators ihcl* the first bank above ground. 


f The aopuetlc deviees for the pit eye end tho level bank are 
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actu»‘t®d for ^ oh^tt Vlw®*' on the floor, 
glveei hta* cona«*t‘ ly off^rotl^ the |^«h “button of his signal 
box* Now the other aectlon oi" the fi0sr<3j», and thr^t "nell” or 
'’Per" will light oh nllJ’lRap fahuaciat^fs ehowiag no’w the 
psrtiel woi'd "Per - nell"* 2he.; informed hauling 

engine driter no?/ edjtfttb ht« lever to the signal "Pree 

for hshllng*’^ for the woi^ "Perej^U’’ . lii'thie moment the re- 
3 «ini^ section “sb'’ will light;* ta thtb'^Oay the signal "Per- 
aonell'* la completely indical^i!^ pn the; le#ii annunciators by 
the onebHit'cr end the hahllh^ Jet^ne kinds of 

haulage such aa ^Mat^iel” eto-tifre, a^ounc^d; in accordance 
to oiMilar procedures. ' > . . / , 

Ihe execution srignal for aj^r^tng thOrhonling engine is 
given by ahcceaaive strokes of a clock occordixxg to o sin3’ r 
'■ code lilte in GermaflO»‘|^-eM;thaj^^ 

1 eirOkc of t^ie Clock =* «tP9f a 

6 etrokea" of the clock = free for haulage of ore or natci-lal, 

3 strokes of the clbek deaeenii " ’ " 

4 strokes of the^ClOck « ascent# ' ' 

5 sirOkeb of the clOek =» free fOr man-ribO* 

the bell Stgjial is ' given by ffteana of the pull key. tou may 
gather from this example that ftroheh signellihg methodic 3 lay 
opeciai otreas' uptO the USe of" IftOp anuuiWiators to largest 
extent. The audiblO execution slgaala a-imilar to those used 
with us in lerraany serve bs additional determination of the 
kind of heulnge and Indioate the' lift and the descent of the 


cage. V ■ ■ • 

By the next example I shall expiiiift to you the signalling 
inatallatlons which have b«eh h^ foi* years in German mining 
ehofts' (figi5). ' ' 


(- yokabularium. Abb*5; -) 
1 • . 

2 - Ratiling engine room; 

3 ~.ir«ve-l- bunk; 

4 - ^loor; . 

5 - Elective Signalling 

fastallaitiou in 
Germany 

pig, 5 - Electric Signal- 
ling me tails tion 


Cfn the right Side of the picture yi 
beV’the hauling’ bngiae room with tJ 
reOeivlng equipment consist* 
in^ “ of sev eluil lamp a nnunc la t or a , 
SOOuetie deViOee# bell a, horna, on( 
vuriouer owltoh' iftevices. 

4>h the- left side of the top of 
tho piotupe tihe bank can be seen* 
thosmeln onectting point la fitted 


with several lamp anhuRclatoaMa'*, pull keys for the hanging-on 
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aigit9 1 ling, device » the batton "re&dy fo^ hadling" far the 
appropYlate a IgnelHng device » the eitergenoy button with horn 
ea wel^i aa .awit^hea^end rtcifFbottca* 

Below the bank there la the level bank fitted with in- 
atallatlona similar to those provided for the bank. 

On the bott6m*of th 6 picture b floor - In our example 
slmul’taheoualy representing a pit eye -• is shown. The equip- 
ment provided for the onsetting place of t 'ift floor is nearly 
the same as that the level bank la fitted wtlfti. 

The great number of the seta rcsulte from the fact that 
ftOGordlug to working conclltlons the signs IX lag iaat&llatlona, 
e.g. for '*meh-ride'' and "haulage of aopda" are aepprately 
constructed and tnstBlled. la prlnolplo tlie aignalling plants 
doasiat of sdveral partst 

a) the hanging-oil signal C»1igaal® by £»i!nne of strokes of a 

v clock) Y ■ 

b) the sijpial “renidy for hauling’* (visible and audible), 

c ) .the e rtergeisey i^i gna 1 , 

d) the shaft hi©jRl, 

end* in oddt'ttion.y the telephone Oi^iilpaeat -5^ well ns the bad 
earth control and the corranpondlag feed of current. The 
slgiaalhing inatalletions give nearly exclusively audible signs, 
l*e. the aignals of announceme.it had ekcoutlbli consist of 
groups of strokes of o clool&» - 

from these two shortly 'explaliacd exnniphs you may learn 
that the tjconsmissioa of audible sigajilo os used up to now 
should be completed:t due to their Insufficient working so-fety, 
by instollatloua giving vLaibls signals. Owtnfe to the not 
. Inelgalflcont diffloul ties met In oonaection ,vith the hauling 
eervlee the trenamlosion of vfesibls signals is introduced 
mere and more Bine c it offers utmost safety a e optical signals 
c.na be clearly perctetred’mlrai^lmdBretood. 

Thorough eknmins tions of the eignalling methodics prevail- 
ing up to no’w resulted in the discernment thst, though oil 
bell signals probaibly cannot be put aside, it is quite possible 
to reetrict thou exclusively to the execution aignrla (start 
signals for moving the cage). Basing on such knowledge already 
shortly before the v;er in Uermaay designs of shaft signalling 
instellatiorxa working acoordlng to the .signalling-back -method 
were revised taking. In the Germt: a Democratic Republic, a new- 
fashioned way, and that by carrying out the transmisalon of 
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signals by aeans of rsmote iadleatioa ddvicea uaing prefer^bli 
a apeoial conat^^uotlojoal part - the rotary transmitter. 


^ 5 ^6’iv Shaft 91 jfcrtSl ling Seta \ylth Rotary ^mnamltte rs 

The follovvirig degcriptlQa of the notary transmitter shaft 
signalling, inatallatiou (fig.6) with the appropriate sets is 
predominantly oonfined to stea and devices vjhich have been 
recently developed by the "VE? Puukwerk Berlin-iCopenick". 


(- 
1 - 
2 ■ 
3 ■ 

•4 ■ 

5 • 


-) 


Bank; 

Haul ing engine ' ro om ; 

Tievel benkr 
Cgronati floor); . 

First to fifth floor; 

Itotary TraaosKLIster 
Thaft Cignaliiag 
InB-tallrtioa.^ 


On the right, aide of the picture -we 
see the acheme of the hauling engin 
room with the signelling eoliuinn and 
the stand of the hauling engine 
driver with the expropriate switch- 
l^a^rd. To the ,deft of the picture 
there is the with the main 

hanging-on piece where the signal 
wl*h tlie pull key 

(e>:«outlOtt key), 'a lamp annunciator 


Fig. 6 - Rotary Transmitter for .'the /three yisible and audible 

lOTtellafloa^^^’ exnoutlon signals and another lamp 

(Sfeheate) tehnunclat'or for the floor indicatio 

erto nounted. Below the floor as- 
ifrignment sv/itch as well as» on the ri^t si(ie> the stop switch 
for the inter-floorxitreffic are arranged. To the right of the 
Blganl tranamltter the emergency button and, on the other aide, 
the telephone arci located. Above the seta thh bells as vi/ell as 
the horn ai^ mounted* The conneoting cablea run to the dir 
tribe tioa bones.! 


Eelo*# the bank there la the Istrel bank« reap, ground floor. 
Here a reduced ntwber of seta arc inat ailed. In the middle 
there la the signal receiver with the pull key to the right 
ond the oalllng button to the left. 

The under ground floors are fitted with slmlLr-r seta aa 
the level iMiak. 

?or conneoting the hcnging**02i pleeea in the shaft tube a 
lead -sheathed rubber cable aecordlng to yPE 0870, tyble 17, 
should be installed. Thia cable also coatain'a the telephone 
cond'oetora. /or a multi -floor-toino a shaft aignallinr* cable 
of about 45 signal ooiviuctors is required. 

The rotary transmitter shaft Ci^smlling InatRllstion com- 
prises the follovdng individual nct5 Connected by cables; 
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1* eAnoiL%Be^at aigaai trfena^itter for -^he bank 

til# 'ai^bliifie«feent digital' i*iic«ivW for the'floor 

3 . the aisnallias column with the al^afling sets iaataUedi 
3»1 ■'prc»5edtor’-‘'fdi'' the exmouxiceMeat aigacls 

3*2 •ledtrio "Sell- 3i,3iiaIliAg device for the execution algnala 

/ '‘ready for hauling" "dth two-atroke 

.,,-jg|yatea - . . r-_'_ 

3*4 enw^onoy signs lling device (optical and acoustic) 

the autooKtlc speed limitation of the 
... event of insn^rides) 

, ?,*A- ^ 2 ? hauling engine stop device (in the 
ev%nt of shaft gates existing 

3«T^conndction fOir the electric speed recoif'der with soeed 

! ■ indioetlpa^.: ; ,r ^ 

3*3 conn«0tieii.fO7t! the floor assignment indication 

3»9 coimoietioa .fj 9 ir,;the stop indication (renuired for inter- 
. fl oor- tra/f ic ) 

4 . the brake lever switch for switching off the optical 
signals* Ti^e ^wltch is atteohed to the b3?ske lever of the 

adjusted according to the 

t^e of , Jhe,.^r8ke 

“ddt signal change- 

oyer awitc:^ and th^ deviqg cii^usc-Qy^J? dwitoh which are mostly 
errengea for bela^ under the of the hailing engine 

driver, H^d, furt/icrmpre* tlie floor ohense-ov.er switch and 
the atop a itch arranged oi^ , tfae .,^enk -onaetter ’a stand as well 
0 3 the bells and horns reapec^tiy^cly • . . , ^ 

. the n^oj^ce^ii elgp^^ means of 

rotary trr tierni tteW the ahafT nigW^lin^ in^tallatio is 

- for w34>eoisl technical 

r%o eons the expeutipn si^npl^, repp lye. the 3uj>ply of 110 V D.C. 

: - p^aj^jgp..;-oyer swatch, preferably 

inataiied on the hep^ng engine dri^ver's atei^ the following 
aignelling cijycuits can be awitchecl on; 

a) t!ie onoetting signalling device with the a^ouncemeat aignel 
h) the signalling device ’’ready for h«,ul log” with the announce* 

c) th# haulihg signal 'and, according to hovUag conditions, the 
^npmiasiott of signals f»wi the level hank 9 reap, ground 

floor inateed of the boak* , .. 

^e i«3.teliation throi switch per^^^ Ih the event of 
failureB - oiily the trcnaitlpn from th# optical -ecoua tic 
algnnliing pla^t t?,,*^®, ?i®#«^h5|iHe^trcneiBi©3ion of aignala. 
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The. ijjdiyidu?! tr^Disraittor ahnft aignal- 

lins inat^lqt 1,011 oo«0tru8tioa f’nd operate 

>,3 ..folio'.vy: ... .r- ■ ■ ■:. *•' 

v. •irL-HS t .ua ,£tr3 tl/ the sigtiril 

...-.j-v:, M i /i: j-: (^ig.?). 

■„ ;;f : ‘ »j0jbuat ; gpro,/ ' ciast caoUig ia of 

flnpie and’^e^ploslon pj-’oof dealgii. 

■-f--'" ’ r- ' .•'■ ■jb ,ai* n;.iounta to 

aVbUf litAify IxetrdiLt to about 
600 ams, the ciepth. to - boxit 350 rams 
iSm l#/.«bout 35 kgs. The 

.< fropt, ,bof ru a- dipl of 17 
secti^Whis vnth the different 

like niE n-rlcl e , 
SiP/t^^elv self-octlng ride 
etct>vo red" p^iritors can be moved 
over " the hy memo of the head 


<1 1 .r 

'/j iC 

iS3 ^'S. 


0 D:. 


nr 


I'ig.7 -.viiga^i Xypnsi^ltter I'lf'df; pointer Is 

for (with ffdjuis'tc'd to the desired sector o 

AMrJSAiiA -Ui 


S 'V- - 


Executio«*jg»y 


the desired sector of 
the diel.In thia moment n bell is 
longing Oh the :n.6or ss well sa in th*? hriuliug engine room, 

?hb eififieftdf In ^tho floo’r gives receipt by edjuatinr; the smell 
red phi liter to the eiinounc'em^r^ ^^ignel ceilci,d.for on hia 
htgnel''redGiver es itndficeted Viy^ rrem^ pointer. In this 
ftic Wind Wf ilhutn ge like ' 'c , g.'" ’^tnpn-rlde with plot form" 


E of the 


io opticr-iry ihd'lce'ted by the coirrsVpoi^ding positions 
Bt all hh^ijtting pi^eceB "of the sheft, 
th fhieF hhnl'lrig en^he room' the signel ”men-ride with plex- 
fchw** is* lifted' sr^d,' fur til ermore, ihe* h’eulinik speed limiting 
device fAitdlffitiCBilV dohndCtecl to the engine. The 

BiithTtSeitlc hp'eed I'lalitlhg device cennot be switched on or off 
imletrb the broke hf^’the heullhg engine is put on. furthermore 
the plotfdiT.: lBmps‘ are lighted", ikxft simultaneously s .'itching 
hn ti'i'e'' Icfeel plotf6i*iJi slgnalilrig_ oevice, reap, that for the 
celled' Bbt^ntfiticallyi clghct"^ t ad receiver re- 

spec.-lJivelir ere fitted^ i^lth! indji.cnt<?r:Mjpps4/ On the loft side 
pf «ie/ e»aing 'th'«Sr%5 is '■e ’ldmp'-for^ thc-'bh^ signalling 

device, on the ofuer side f Isinp fpr the aignnlling device 
■ •'r'eody fbi* hs.ullhg^ v;lili another lamp orren^pd above. On the 
"right hllb' of tlie edeing the puli key fpr tlie signal hanging- 
Oft end reedy ‘rs pec tively (execution sighel) is located. 
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On of : sigasl the rotary 

tfr-i^afittgrt rs ted for 110 V 
^^c^eoeipting contact are 

fitted. / t thia place, i»Qre<w.er, ,:^a^^a^^ foi' cn- 

caslng ond diaen^rglnS the ^pee.d li'^if-ng 4fvicG for the 
hauling ei:y"4.ne arranged, Xn tfX^ oaoing tp the rir^it the 
contact for the .execution ^^d.'’rend^ respectively Is 

raounted. The iiiaide of the cover „bspcs the ^r vhtela vrith 
atop aprliis* cpipcctins th hntidwhe^el,, 7 iitki the rotf:ry signal- 
ling troa's-nitter.. Cjjyer !.;.nd Casl^ are flaaia proof tightened. 

To the termianlgi the, cgble cpimxpptlug^ algrielling 

cable having. 2f^ epnp lectors oi[, l ,5 asi‘^ cr^ae eectional area 
each end c.p.'alii^ . fxcom tpc digtribhtipa. bftjt la connected. 

Ihej eigiael^reofeiver (fig. 8) for 
t|ce floor coneiota of a csst cesiag 
aiuillar to that of the transmitter 
on thfc^b&nk. ixad bears, in addition, 
on laft aide the cell button 
iii, evder to e^ble the o.naetter on 
, the J floor to osOj. for hi n being 
asaigiiod frQi*iitiii^«1»ank in accordance 
t^.^r^,c;uiro!aentd of service. The 
£tp^.lg^ia^At pan. bo recognized by the 
.;..o.pere ti4.Qh of the >floor lamp (lot.). 

. .In, the EXidUe ;Of the signal re- 
..^cely.^r the^ raataihl ai;'5nalling and 
^'.ep.ejlv i| c.t-. ^unt ed • On the 

left, side the. ephtf:? t call 

, bi^ttori». end on the right aide that 
for the exncutiaxi,.huttoii are ar— 
i^‘*’:h|ged» h i*Qbueh fln^ relay rated 
execution, button) fpr, .|10. »' aotAtrite the signal 

receiver ea soon ea the re.lcvan^^ flour, lii ctihigned. The cable 
connection la si^ailar W t^;t^pf,the sxigttialihug trexismltter 
mounted on the bpak. The aamg, ia/true to,,,lhe oonnectlon 
bet'veon the h". id' /heel and the rotery algui^iling trrnamitter. 

The slgnsliing column (cee our prospectus) indicates the 
signals to the hnuling engine driver, i?’or better intelligence 
exceptionally aM light fields hove bean cwltched on. Under 
normal weirkihg conditions el'.'nays only the ficida requlA'ed for 


Pig. 8 - hignel R.ecGiver 
‘ " for the' rabdr ■’ 
(witti cfrii »nd 
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for the eOrreaponairij^ ai^la iill light. In the :3ignciling 
cffturta ^a^e Initially cona true tionaX groups of 

Ooaatruetloi&l ‘ushers add relays 'required for im- 
preared control aad a^^eitdanb^ are' inetailcd as iaterchaageebl« 
units* ?ollo'fliag rediignt fields arc provided: 

a) "XrOcted” end "f‘3E*ee" for the heullag engine stop device in 

de^ndehce of the sl^ft tea. 

b) '*ytop'» for the emergency signrl, 

' c> ’‘'^ohbunesaent di^aia" for indicPtioA 
d) ”RBBdy^ for the |^i*eaay''-aiVialV ' " . 

Ib) «!>;xeou^loii?^ Qi^Bis'* as light 'soot indie|tion. 

- f) ’'abbr assl|^nmfeht«'%r 1 t^ '5 floors in' maximum (the long 

* • veirtiffol’ rad ibttt field on the left side), 

* } If! «i?top lhaiehtion'’ (inter-floor-teffic ) (the long vert-* a 

redieht- field oh the riglit side). 

‘ h)' "FtePdiheae Inmpa” indicating the readiness of the algnollin 

* IttataHetion td' work. 

middie of the aignalllng column is intended for accom- 
modating the electric aoeed recorder for speeds up to 18 ma/e. 

fhe algrteilllng Coluran is accessible from both sides end 
from the reai* wall, it contains, moreover, the fuse members 
and the coanectlohd for the signalling cable. 

exstln^lahing the optical execution signals together 
'tlth the start or stop of the hauling engine the "brake lever 
switch" la provided. Through a toothed gearing and caraahafts 
the coniratfts ntttOmeticelly opening and closing the circuit for 
the execution dighe la are operated, Thia device la laechani .1, 
connected with the brake leVer of the hauling engine. 

Wie electric poWbr -for the slgnelling installptlon la taken 
from the feed line of the hnuling engine. The feeding device 
connldts bf ohe trahaforraar with- two rectifiers out of which 
one nerves as atand-by tmit, ffie power Input of the inatollat- 
ion depends On the number of floors to be served rnd amounts 
In average to about 700 ? for the O.O.'-aupply of 110 V, and to 
about 700 TlR for the S.C.-aupply of 110 V, 

5) Explanations of the Signslllag Proceaaes in Hauling 

Servioe _ ' 

•‘^ollov.-'ing some eiamplea now tUs iigaalling proceasea oorriec 
out by mesiis of the rotary tranamitter shaft algnalllii|{ in- 
stnlTation shall he eTplalnod in detail. The first example 
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la to ahow Hjoii-ridea j aaJ. that uaiiig the aignala 

or ’’i^a-rido vi/ith platform" v.’ith the haagiag-on aigaalliag 

device* 

Tor tkia purpose the aigaal throw av/itch ia ad^uated by 
the hnuXioti: englae drivor to the n -.ngiag-oa aigaalliag device. 
Oil the aigiir'l psoeiver (fig, 9) the aignallxng procedure is 
indicated by a lamp (i'.hc)* The OxiCettsp on the second floor 

wants to j;tart the haulage to the 
bank* For this purpose he operates 
the call button and oalla the bank* 


Upon the rLigiug of the colling bell 
the oncetter- of the bonk aasigna 
the receiver to the second 

floor, £n this iaOiTient the working 
lamp e nd cit the aome ti:;C the floor 
lamp ( .oj,) of the signEil receiver 
will li^t. The onset ter of the 
second floor no'. • • CiO justs, by means 
of the ka’iid.Jheel, the f ■ arae pointer 
to /the di&nl sector "r.lan-ride" or 


"ilnn-ride v/lth platform". The on- 
aetter of the bank gives receipt 




- i^ignol iiecelver 
("f.'fui-ride’*- 
. poaitton) 


for this aigiiwl. In the signnlllng 
column of the hauling engine room 


the r.nnourin lug aig^ml "Man-ride" or 
"’tan-r4.de v/ltn platform" appenra. *t the same time the signal 
lamps foe* the circuit of the platforra sigur 1 lamps and, more- 
over, the conxieotion of the opeed ILiltiiig device for the 
hauling engine are a^vitched on and is closed respectively. 

I'tO-.i the onaetter of the second floor gives the e xecution signal 
"Up" by pressing tv/ice the eneoution button = releasing two 
otrokea pf the clock* The execution signf^le can be transmitted 
only in the sequence from the onset ter of the floor to that of 


the bajak and fui'ther from there to tiie hauling engine driver, 
for reason of such signellin^’ dependence t' e onaetter of the 
bank ia not able to trousmit other c ecution signals than those 
received frora the floor* Dn certuia v;orklng conditions, howeveij 
this signalling dependence can be abolishe'd* The execution 
x'ignel "Up" is indicated on the beak in optical and audible 


im'^auer* 


— 1 6 — 
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Hie ojaaetter on the htiiik 
mita the e:;Cecution signal '»Up'' to 
the hauling 'engine driver, and in 
the aigaalliag column (fig# 10) the 
algnel heooiaes visible by t^/o lighi 
spoto; st the snue time the clock 
is rung by two strokes* On the 
eigiinliiug oolnaui the f >llow.uig 
signrls con be recognised; 
h ) the oatiouncing algnnl '''fem-ride* 
or 'Vlon-rids .vlth pi a tf or a”; 
b) the execution iilgaal '’Up** = two 
strokes of the clock; 

, c) the floor assi-giiment: 2“ f? or. 

How the hauling cagiiie driver 

JiS.ia - blgaalllng coluim ‘■**’^* ‘^nslao. A-i 

soon as toe driver movea the broke 

— lever the execution aigaala will 
bocoiTie extincted, vrong oign«ila can be cancelled by open ting 
the emergency button. 

/aother exnmple represents the ’’haulage ' using tlie ’’read/"- 
ai^ap-lling installation. The signal throw switch with the 
hauling engine driver is adjusted to the corresponding positlc 

Tlie aiinounclng olgnal '’haulage ” 
has been given through the rotary 
trenafflittera. The onsetter of the 
bank he a fintohed the charging 
the cage and operates once the 
right ’’reRdyw-buttoa* la this 
moment the green lemp on the right 
aide of the eignel 
will light. 'Kie s’ignf'lling Impulse 
rechea the slKnaillng column where 
it le stored. The oaaetter of the 
seoonu floor has carried out the 
aa;ae opera tiona, end I . thia way 

Ji.s.11 - Slgnr,! Tr.,n=o-ttter'^‘® houllng'’ la 

(ready for reloaded. 

’’Hsulnge '’ 

- 17 - 
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la the moment of the reFdy->jif?nnl 
nrrlvln,!? ^t the aif^nelllag column 
(fig. 12) there v/lll lir'ht the 
i?ndleat field ’’Resd/'’ in green 
colour, end the ’’ready-bell will 
ring two times. In the a fi/iouncemeat 
aigiifilling field, moreover, the 
signal ’’Haul'ge" appears. In the 
floor a .aignment field, furthermore, 

iid 

the "2 floor" la indicated, hen 
the brake lever is released the 
ready-signal disappears again. In 
the event of the reedy-aigncl being 
reliffiretf brake, or the 
< of a relay or n contact 
;.c L f8>iAiJ|* signal -^ill 

i ‘f(rtf' fiv«-ei««^4AdB. hmergency 


Mg. 12 - SlRiKTlltliig being oper. ted 

(ready f«r/ t' ia-cfdse df 4ftttgeari>«re installed at 
■ VA . , SfIaiQ'Q.. 

Aleoila "the, avent «f wwag or uacocaplet* tar-nsralssion of 
signals the emergsnaj^ «sJy be , o-pera t«d« 

The third eaEafftple ijtp to ahe<« the;; step indie at ion in case 
«f inter*fIoer<*h^lag« if the cege+is to la*?f«»port "material" 
£iK>iii the firat tof ttee denonddfloer. The at#P reignr Is are 


^ivda .ooieordiBg to ' the -followiflait eefuende : r 
stoppiAdtplace rf aaaieiincing^aisnal - ^exeeuti^ signal. 

Ic ejaaetter ,of *tHd floor ed- 

' . I y 1 ^ata the freamipointer of his 

, . * r ‘ reetlvenj(flg.13) by means 

. ■ i X nf the handwheel to the 2®^ floqr* 

®ie onaetter of the bank who has 

s ^ 

:• eigaelliiig eonntetion with the 1 

* i - floor. gives receipt to this order, 

> and adjnetsdthe step switch to the 

, ■ ’?:: floors.’ *• how the onset ter of the 

s t 

1 floor adjusts the announcing 

i i stgnel *»ll»terlail” which is also 

Flgw13 -~ Signal laaaiver a reeetftad by toe benk onsetter, 
(reedy for 
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• i if On the aignnlling column (fig* 14) 

if- ‘ i at the hauling engine driver *a stru 

• now the follo’wing 3ign'‘^lling fields 

! li will light: 

'i'o e) the announcing aignnl ••Material" 

ri b) the aoalgnment signal for the 

floor (on the left side) 

• -ii . .'i c) the stop indication for the 

ci 2®*^ floor (on the right aide). 

At The exectuion signals "Hang on” 

I i -i given la the meantime by drawing 

^ the pull key three timen are also 

f f'. c indicated on the signalling column 

ar va - ) eously by three strokes of the bell 

i , i e rm thta V;*y the -stop of the cege in the event of inter- 

« Woos^'teJwJRfto indicated. The hauling engine is 

atsrtedi:: l9ait th« «(xe^a|4.^ . Now the 

. benk Wi^tter dissobanects th* first ;floor by meena of the 

•*: r,, 

olii^g#^>eiveriiSwlteht a'nd-iBAws the eonaeotlon with the 
aecaetd ’fl«Qr4 A ceordtag ‘to suoh^’ procedure most different 
3 %gmsil« Mtm tie tarn xima^1lted0 ! 

hdptjig to have iaadO yoiu dmderetaad the hlgnalllxig lxiatall> 

' etlcul end its o fie reft iOh by ‘fireMptetoree end the examples 
• glteh I beg .t® pdlmtrott aww in awwiary the dial low iiag advant- 
a ges of thfe ro tery a trenamlt t<^ titistt eltpieXllJig Installs tlon 
so eompered with ether eigne 11 ing eyeteaiiflt 

tl AjC.S'eeltoge e«nifply of 110 V and 50 cycles for the announc- 
ing »ad ah cohdetiy signals. For the execution signals, l.e. 

• ; the ilghPle Torsstf’rting hie cage, the D.C.-voltage of 

110 V hea beOn maintained. 

2) ‘The hitherto prevailitig bell signals are reduced as In 
^ ftttttre the viefble ^‘acl visible s-nd audible Indication 
.;T»lll be preferred for the announcing and execution signals. 
5> Tbe three! exeemt ion aiguala (starting orders) 
oae stroke Of %ie clock » Stop, 
two etrofcea o3^ the clock » Up 
three Strok ee Of the clock » Hanging 
• are tranemittedv Ih de^eadtnde eh eaohiother, from the 
onsetter of the floor Of the bank, ? ad from there 

to the hauling engine driver. Upon specTaT -working con- 
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■ dl'telooe thjfiis iepeadeatfft* The interlocked 

V tB»aiwtbal dtt *bfi miaunder- 

8:1;ei]dlngs*i ' ' 'it 

dih&trrlTe't'’? on replroed 

" , th» re»dy'bl9ftbllitf^ tW^ o^retloa of the 

. ' chfeiMg#**oV€ri bid. till atebb-'blSri&l Imtflwtfb' of the signal 

^^noMl-ttrecr e-*id l*4c elver H^ebpGb^Tbly %h before '^re used* 

For reasons of <»dBWti«:g rW!ul.»*elif«^ bit tons 

; ' be* fW‘Ovided immediately at the shaft gate. The con- 

■hectbd stii^alllng system Is always indicated by correspond- 
' lag Itmps the signal trensmitteiB end receivers as .veH aa 
■tht ' heUl iHf engine room rre equipped with. 

the oi»hnection of the automatic speed limiting device 
u\,i J .iwitaiilttfe csma acting on the hauling speed through a suit- 
' ' tblei ttlMUMetlng device of the hauling engine are provided 
liisltoli blgftBl transmitter* Equally to this for '’xian-rlde 
wl^h |>latf©rm” the local platform algnelllng equipment is 
' awtfehed on, too* 

6) JJio'^^otOp lignal for inter- floor- traffic in future can be 
gifOll'^i!i I eO-i according to special^ signallings methodies by 
' mOeni^if the aignal..fT»aaiaittfv sad receiver respectively, 
aad indioiited on corre»^Oi«4A§Jt«^ication fields. 

. The ufortseld kind* w'biperetloira irr accordance ith 
the She fti ilgmal ling rules in force In Geru-ny and with the 
techaleei j ••editions prescribed thereiri* 

■ ■ 65 erne rks 

The new-fashioned signalling me- 
^ thodlcs, and the work of the rotary 

transmitter shaft signalling in- 
stallation have been subject since 
abotit one year to practical ex- 
perience In our copper mines* 

Pig*15 sho .'£3 the signalling 

' column naide the njechanieal depth 

, 'r |j '-'c:, ■ ’'’id' - i'l. 

j litaiouior of the hauling engine* 

' ;• ' j - .• - 

It is totally encloaed and its front 

is in a distance of ebout four me tree 

Pig* 15 - Slghallihg ColiMh from ^theliautlng engine driver* 

"-‘lit -the 8 ii> 1 illj|g ’ 

■ ■ s^4«,,aoM . , , . ^ 

CCopoer tines) 
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. on stand contnina the 

baijLt!>lA aignei ;'jM»rqsrj .ttelnetiiK^ the deoired signsl- 

llng ayatem. Behind this av/ltch tiiene> ie ;!the inatnllntiou 
throw flwltoh per«^t.ititmi. In ^ent of incixlettikal failures 

of thi^ optlci^l'^e.Quol^iP Bl4gnfi,lljU^‘4natiiHwtlon, the tmaaltic 
to plant. The front 

of the MoJUig beeraN/Naw>9ignolling^ ientiMi 'Indicating the viork- 
Lng ot tiBtfi 

I ahomi the bank onaettei 

, ;f ( ,OpBrnt4j*ig),the different aeta 

■ , ! ! i ;.'{.of thorai 4 l»allln(» equipment. 

. .,;■.■■'■■■. On: thodlfft aide the signal 
. .,n.+ ''If; , ' Tr :tflron«littor,r^nd that a type 



fig. 1 5 


Jr u- 


it 

r ^ OC ; ' t '' 


'I n:d'-'X'.? j'K j I 

:. ir J cj- < i ■ ■■^': 

- Rotnry Transmitter 

Shaft ^Ighafillng ’ 

•:. -I||ft0U0tif#s- •; ■■ ;:c 

(Copper Slihej 

" 'r' "' ' 'fr * * ''T - ' " ";” i: 


without hignalllng hampa, i 
I * •Ohii^edalA hove this set there 
1 jio: thuw^OPitical light spot In- 
:i''t^lf«t#rr fev the execution sig- 
,«elB» .a!fc# distribution boxes 
I vf»e inetelXedoaslde of this 
0 ind I eatori On the right aide 
. the' /toio phone and, above this, 
ifdhe OOdumllc sets (bella etc.) 
lare'iovrangtd • 


; ' I in thie -iwmeait (flg. 17 ) the 
r , ' floor eoftfeliter adjusts the 


slgael ^ref elver to the announc 
ihg sl^al "Heulage”. In i it 
of the miner the operetlng 
levers for the hydraulic truck 
conveying device at the ah?ft 
^te rre arranged. 

The experts of the copper nine 
who have continuously uaed thl 
shaft signalling Installation 

flg.lt - fiopr Slgii^l Receiver for some time past have pro- 

— — - — 1 — — nounced their opinion upon the 

work of this plant. Here arc 
some ext^cts from such 4udgmex^ta|; . 

"A a to Its functlonniog ttUi luetOillation has turned out -vel 
The operation being easily does not require a great 

^ ' .J.. ■f''' ‘ 


21 - 


Sanitized Copy Approved for Release 2010/03/18 : CIA-RDP80T00246A0319001 10001-5 



Sanitized Copy Approved for Release 2010/03/18 : CIA-RDP80 

-- 21 - 

deal ^ v»6rklag staff* )#iid tlM mdlble iadic- 
atlflii'^eojHrMderabl-y aa* ttie service staff 


r 


00246A031900110001-5 


has confidence ixi this installetioa^^^ifh:# ai^{»lliag installat- 
foii, ffirtheS^arort* is of ##n&t4efi#bla'lltflueace on 13ie product- 
i&a* '^e Iwiillfig capacity 'of as •dakpared v;ith the 

ciuaftii Wtet realSetf up tP* tllellV! joittlif eased, especially 

whPii naiag the rP#djl'^al|ptalliiif;foattictd, byoaPout 7 Failures 
of aighsts are h^Pdly to be v4t honed 'with* even in the event 
'of a p«H of th# laateltatieii feiltn(^» file eairious chenge-over 
' poadihllttidi' ed altye'-pemit to oontlAua the uhaulin/; work. The 
' iJidtallatlOji^lids durpaoeed thd reoalta eatpdoted, and la meeting 
all requirements asked for*" »o fj r; 

' 'feid ti the redd ini ef the-axtrdet food the judgment given 
by tei eohp^ mine iiperts. The/rotery tranaaltter signslling 
installation* is' auitb hie to hiado a&th 7 ' floors, and that 
aS to both cage and skip holdtijig ayeiiMis*' It is adapted to 
the nature of the shaft hauling work* question, and special 
demands can be considered accordingly* 

It will be interesting f t you, furtiiermore, that the 
signalling installations should be fitted with recording seta 


to the lergent possible extent* For such purpose we are ex- 


periencing, for the time being, a now electric speed recorder 
consisting of the following parts* ; , - j. ,• 

1) thp A, Q* -speedometer mo ohlao^ with speed gearing to be at- 
^ : J#- i jao i3yd''^lng V 


. the; o pHSpd') jLnd ioat or,^,|5^ 0. ma/ aec • ^ ^sta 1 1 ed in the 

' .oigh^’llThh' ' 0' blurntti'"' o ^ j ' 

v-<:' .TT'w;r.. 

3) the. electric recording device y/ith the registering set for 
recording oi": ^ 


a) the speed curve (hauling speed of the hauling engine), 

b) the execution signals (onsetting and ready-signal), 

o) the enouncing signals (e.g* roan-rlde, haulage, slow run), 
d) the emergency signal* 

This briefly described reeordlhg device is, «a already 
mentioned, still in state of being tested; upon finished teats 
the production will be started. 

The connections for such seta beiiig r'lready provlfcd in the 


signalling column their later attachmeut can be done without 
any difficulties* Furthermore an electric depth indicator with 
optical flu^ indication intended for indicating the descent 
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thQ'.oa^ea aj th« l»aok and, during the 
hnmldng angina driver, is in state of 

;daVeiOpBWnt«,ci • j 

report thar;WM»atruotion.;nja4 of tde shaft signal- 
ling devidags wa*: to Jan g efr|ain .idea of signalling 

»atiMidlo« nsrirt 'for lwiuitng 8 ha,ft»* Accord lag to practical 
i prooTOs .tho. rotaiicy tma^ctt tar alga® iling iaotellation secures 
a nearly parfeaUy aafa end ralia^ie traaoBlasion of signals, 
ffiia optratipg . of tn#;ta 9 ta hy tha onpettar an^.^e clear in- 
irdicatlon or tba aigaala are offering ea^foialJiy to the haulinp 
, angina driver a high xltgroa of anfaty-fw Rt the 

hauling engine. ' • ] '?*i iJ' 

•Alaafin-fttture tfliall go on.ta mfkaiail efforts for in- 

: ^eraoaing tha ninar’p iafety an#, in cogna^tion with this, ^or 

/■i.fBcilita ting hie :»eaponaiWaf'Worl^. ; ■/ -.'.-j .f 

> Thanking far/ yonrdea teemed a tteatip^rnpw I beg to finish 

,/, «y report .: -5 :: : ] lu 


■ T' V : -i , .{ 

Iilteroturei ■ ''' ‘‘ ' 


Oassmanm Kloctrtc Communication Plants fCr the Mining 

ic^ tarai ' , Essen, 1949. 


volume II - 

Editorati.; (5»j^n«er»VarJ.ag» Berlin-G'dttti n- 
. .. Hei'dalberi^, i9j50^^ 
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